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Amazing plane its own parachute 


APRIL See page 30 


RADIO SECTION 
PAGE 74. 
How you cun replace 
“B”’ batteries with 
alternating current. 


An easy way to add 


a radio-frequency 
amplifier to your set. 


FiMurch= 


S CENTS 


Radiola Super-Heterodyne 
‘The Radiola that brings in far 
stations without ground o¢ an- 
tenna—char gets the station you 
wane—getsitalways atthesame 
marked spot—gets it simply— 
Cleary! Its tone isas famous a 
itsperformance. 


UStC— 


Far away in a spacious hall, a great orches 
unrolls the rich melody-pattern of a master 
symphony. Far away in a vast cathed” | an 
organ pours forth the theme of af aye ola 
hymn, Far away in a world-faryed opera 
house, a drama is revealed in song. 


Faraway—but with a turn of the “ials—aeary 
‘Near—vivid—real —with the }- Super’ 
Heterodyne. You are part of the 

a silent, moveless listener to magica 


“There's a Radiola, for every purse” 


Radiola 


REG. U8. PAT. OFF. 
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Three Tubes 
Do the work of 
Five orSix 
inthe 


Trirdyn 


STANDARDS. See page 25. 
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Popular Science Monthly ! 


Most Wonderfully Illustrated Magazine in the World 


z Published in New York City at 
“Ki 250 Fourth Avenue 
> is 


APRIL, 1925; Fol. 106, No. 4 / 
25 cents a Copy; $2.50 a Year 


In This Issue 


Coming Next Month Pee Rice tate 

New wonders in store—Amazing strides in the transmission 
of pictures by wire and radio during the last year indicate that 
we are on the threshold of tremendous new discovery. What 
will it be? Shall we be able to see and talk with distant friends 
as easily as we now listen to broadcast entertainment? Don’t 
miss this fascinating story of television. 


mn 


Commuting by aero-car—How French inventors plan to 
relieve congestion of suburban traffic in Paris by an ingenious 
propeller-driven car speeding 60 miles an hour on rails high 
above streets and houses. 


Cross country with the air mail—Thrilling experiences of 
aerial postmen who, day after day, bridge the distance between 
New York and San Francisco, inside story of the world’s 
most remarkable postal system. 


Are you a radio beginner?—TIf so, you won't want to miss an 
article by Alfred P. Lane next month telling how to build a 
simple but highly efficient one-tube set. 


ae ee | 


Paul P. Seott 
Intrepid aie 


And more than 200 
other fascinating arti- 
cles and pictures, giv- 
ing you all the news of 
radio and engineering, 
science and invention, 
‘strange and unusual 
things people are do- 
ing, together with 
practical ideas for the 
automobile, the home, 
the home workshop, 
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soe rte ce ed ac, rer ante 8 
SSE ah aa 


$1,000 in 30 Days, 


“After ten years in the 
railway mail service | de 
~~ My'earnings during the 
past thirty” days_-were 
‘more than $1,000." 
W. Harti, 
Chicago, Minis. 


Firat. Month $1,000 


Winterset, For. 


$524 in 2 Weeks 
“T have never earned 
/, more than $60 a month. 
Last week I cleared $306 
and this week $218,” 
a Geo, W. Kearns, 
‘Oklahoma City. 


City Salesman 


ion ‘with 
faw-Walker Come 
Wm V7 Zobnstone J 
S."Ktinncopolis, Mi 


$554.37 in One Week 


Last week my earn- 
ings amounted 
8854.37; this week will 
‘over $400." 
* F. Wynn, 
Porlland, Ore, 


a 


$100 a Week in Only 3 Months 


HD, Mier, of Chir, made S100 
Sepember, Samii ater: he’ was 
making $100 a weele as a saiceman, 


{$10,000 « Year 


©. H. Malic, of Boston, Mase. 
soot iee ta: 
sed ease in = 
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these 


It would be just as easy to tell the same story about 
thousands of men—but what this book brou; 

ht men is typical. 
salary increase after reading this message you have 
no one but yourself to blame. 


ht 
Te gouio inet gat a big 
This amazing book 


NOW FREE 


v thing—but 
sxe who did 
men the way 


incomes running anywhere 
10 $10,000.00 a year 


‘They Sent for the Book, 


earnings to 


‘Modern. 
Salesmanship,” That You 
Can Now Get—Free 


Powibly it is just as hard for you at 

ment fo, see quick success. aliead 
fas it was for A. H. Ward of Chicago. When 
fhe was a soldier in France, wondering how 
hhe would make a living if he got back h 
safely, $10,000 a year seemed 2 million miles 
away. But read what happened after he 
liad read the book we want you to send for. 
Almost overnight, as far as time is con 
‘cerned, he was making real money. Th 
first year he made $10,000.00. 


‘There is nothing unusual about Me. 
Ward, or about his success. “Thousands 
after ‘reading this book have 

what he did-—Mr. Ward simply 
Xo investigate, 

The only question is—do you want 10 
increase your earning power? If so—this 
Wook will quickly show you how to do it in 
an amazingly easy way. 


Success Inside Twenty Weeks 


There is no long, drawn-out wait after 
you have seat for’ this book before you 
to do as the men on this page did. 
Within twenty, weeks you can be ready to 
forge ahead. ‘This may sound remarkable— 
bbut after seventeen years of intensive in- 
vestigation the National Demonstration 
Method has been perfected—and this means 
you can now step into a selling position ia 
ne-fourth the time it formerly took to pre 
pare for this greatest of all money-making 
Professions. 
‘Men in every walk of life have made this 
re, mechanics. bookkeepers, 
‘ministers—and even physicians and lawyers 
have found that Salesmanship paid such 
rewards and could be So guick 
this new method that they preferred 


to ignore the 
law and. stud 
‘come Master 


Simple as A BC 


There is not 
success that 


4 they. apent in readin 
medicine and have: ber 


ng remarkable about the 
sn enjoy shortly after they 
eaulteguring system ‘of 

For there are cer 


you in the selling field, 
Make This Free Test At Once 


You don't need experience or a college 
ion.” And if you are not sure of your: 
Seif; you can find ont at once whethe? you 
fake big money Sar Saletan. 
Simply’ scad’ the ‘coupon for. thi Free 
Book.” Ask yourself the questions it con 
tains. The answers you make wil show you 
Udefintely whether & big success awaits you 
faucinating ‘fel the’ road ie 
lear before you. ‘This amazing book will 
thea revelation to you. Send for it at once 
hile this free offer is open. 


NATIONAL SALESMEN’S 
TRAINING ASSOCIATION 


SRR LIRA a ne tly 


en 
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nade 
day, trained illustrators who dr re 
ines, newspapers, etc, both men 


Earn $200 to $500 a month 
and more 


The, oresent ale 
sh uae eve 
way 


‘The Federal Cours ina proven Result 
THE FEBEAALAUT AUTHORS 


wte-training and I sen 
Gua 7g YOU within aiaty stds 
ore} wiratud 


marae OWN eervice 

RS Ei pcos ater 
SEND TODAY FOR 

“A ROAD TO BIGGER THI 


Every young man and woman with 
oat ete 


ut scaling al you Deed 


This is my idea of an Auto Enpert: 


ting Book Fae 
Frank Goi na Farmer Bar 
 SSckrast Sastre pe at Mos 

ro declan ap 
pret ein as 


TOM PLUMRIDGE, Directing Auto Engineer, 


AMERICAN SCHOOL, tissues: = 


PROF WENRY BIEKSON 
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is Easy toEarn in 
ELECIRICITY!! 


Part of B 
Free Out: 


telilee 
i 
{ 


‘Time 
Before completing 


Baltimore, 


How I Earn $100°° a Week 
as a Radio Expert 


tity blue and dis. 


YEAR ago was 
‘couraged. "Tt seemed to me that I 

Would never be more than a low-paid 

ane clerk. Of course {had a stall 


Nalary every now 
T'knew that pretty soon T would reach 
limit and there would be no further advance 
‘ment for me. What future had I 

would I be 


ul opportunities for men 
who were experts of specialists—but Twas 

is clerk. ‘How I regretted then 
that ‘i hadn't prepared myself for some 
definite career! 


I Wanted to Marry 


‘The thing that made me more restless at 
nything else was the fact 

‘that Marian and 1 were—that is we wanted 

But we both knew that we 

couldn't possibly get along on n 

If only there was something I could do 

that would bring cer salary! 

Te was just abon 
became 60 i 


the Country—all_over’ the ‘world 


T managed to save up enough to buy a 
receiving set and I was never quite so happy 
48 when was trying to tune in on. 

‘The thing fascinated mi 
air waves! 


Playing with 
‘Bringing melodies and messages 
sky!" Was never s0 interested 
1 before 
the first to sense the great 
ys, "Why don't, you. become a 
radio expert?" she said. “You like it, and 
Tam sure there must be a big demand foe 
men who understand it, It's a new fekd and 
there's plenty of room for wide-awake men.” 
“ut—but I'm not trained!” The thoughe 
emited me, To bea radio expert! To find 
‘my future in this fascinating new field! 
"T'don’t know anything about it, Marian,” 


Tstid. “T-wish Idid, though 
“Well, why don’t you find out about it?” 
she retorted. "You can't learn about radio 


ist by Tiatening in to the conceres 
See jon takes course" 

hut we fotind ove that most courses were 
expensive or that they would interfere with 
sy other work. We were about discouraged 
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by a famous 
College of Engineering 

| Hereisan oj unity to proveyour 
fitness and liking for one of Indus- 
try’s highest-paid professions. Voca- 

| tional guidance of the highest order 
—a free test lesson in Drafting. 


DRAFTING 


short HOME STUDY Course 


A. Free Trial Home Study Lesson sent you 
without obligation, “Before you enroll we 
want you to know what drafting is like .. « 
| how we teach by mail... . and whether you 
|  willlike this fascinating, well-paid profession, 


40-page Book of Facts, FREE 


Tells you all about drafting and our short, 
intensive drafting courses. What prominent 
‘men say . .. where draftsmen are employed 
« .. thelr salaries... their opportunities. « 
fide ad why thy of Aten 
‘reas the anlrin even Be 
{ore'inhing thelr cour. 


$35 to $100 per Week 
Everything today.» « from 
Sobel iromdrnings ee 
ig Co sone, cmpoye 00 


when I discovered that through the Na 
o Institute it is possible to be- 
a radio expert by studying right at 
Spare time. 1 told Marian about it 
tand she was elated. "Send off for informa- 
tion at once—today! she exclaimed, 


se of the work. 


ish parece 
at oni 


faim te 
sree ote 
Professinnal oathtinchuded,oF 
Eericaerins 


Mail Coupon Now 
“usay, find out what Dralt- 
ft may man to Yona ue 
Iie Work "We hae mari he 
test ea, fo. with aia 
ou pesendyaun Victor 
‘Tet ena 


fre, 
to yom 1 adv 9 
olf todgy. "Rasio ke nes ast Iter 
foete you snote mmc? than Yo 
ter reamed posible 


Important 
PRpetia Seon Tite Reduced Rate, 


agen wi brine 


les 
| National Radio institute, Dept. 22-78, 
| Mashinaton, ©. 6. | 


Boys &Girls 


‘Send nee cena fr the tasting, 
sxtertainng, GRANDANDY prise-visteg 


CROSS-WORD Puzle Book 


1 Bea (rea aay se 
io scat me fern, Ba Bort 
aaa LANGDON SPECIALTIES CO. 
| Depertment F SAINT PAUL, MINN. 


Clip that Coupon 
T1'S FREE!" Tt poi 
1d, dependable, proven 


expert 
Fond what tes say nieae Capen 
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(ll Make You An Electrical Expert 
IN 12 WEEKS! 


Yes, sir, T train you for the BIG JOBS 


jo ACTUAI ° 
EQUIPMENT™the End you use out 
Thi 


the job. hy my. aden 
MARE GOOD. ‘That's why you Mase 
ter Blectriy ta 12 WEERS at Coyne! 


Coyne Trains You 


Electrical Experience you 
Pil make you, 

through Coyne’s 
METHOD: 


Coyne you get a Life Scholarship, 
ccan stay longer than the required time 
WP necessary. 

later to take up new work I am con- 
tinually adding to Keep my course up- 


epee 26 


HC. LEWIS 
‘President 


Dept. 136-4 


11300-1310 W. Harrison Street 


You Learn in Chicago 


‘ the Electrical Center 


of the World Sa-sicus 
ey 0 fhe Bec 


tions and” po 
trethods first hand. 


Earn | While You Learn 


NE 


ELECTRICAL SCHOOL 


FOUNDED 
1098 


CHICAGO, ILL, fddress 


Shops! 


ye trained lecrieal Experts are tn de- 


of 
TIES. in 1 


he No 
obligation at allt Act quick! 


+ GET My BIG, 
NEW BOOK 
FREE! 


Beautifully Tustrated. 
Inches. ‘Show dasene of 


J lars of your Special Offer of Two Extra 
1 Courses FREE. 


tame... 
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one, Making Opportunities 


for Popular Science’ Readers 


| Another $25.00 
IN PRIZES 


To win one of these cash prizes 
and crery rewier to hovted to enter tht 
fascinating competition. Just write a letter 


of not over seventy words answering this | Saif Sere ea 


p 


ee warded, You | &3 it : 
ry ‘ine = S| Sees SER 
Hee eeEnemerls 4 het | ape Reataaer ger 
lorie og, ven oy Welctte Co P40 ora . 

ours Smee 

i 


ea Ca aR 


ae ‘ eat ree 


Homan, Poems sod Furman, ‘Marnpan copy hve, Pm 
Ene Pantin Co Var Wot, 


wart ‘rer Gruen fas | ivertinements of 


arene eee Cet iddee i ate, Weay'elerier 


Severe ees OND 


| 


faa 


Arie 


F 


fae 


if 


Be 
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He Doesn’t Know It Yet | 
But He’s a $6,000 Man 


the LaSalle Problem Method, he works. 

ctl asiacay problems, and they 
Tle is conscious that he 

s.power. He sees the 

Fesults of his increased ability in the promo- 


€F)0 YoU SEE that eamest-looking __ For consider the logic of his undertak- 
fellow talking tothe Presidentt® ing — 
—It'was the General Manager "Fora comparatively few months—a year 
speaking; he and his guest were taking © ortwo, at meat —a man agrees with lime 
tum thru the main offices, ‘sclf to give up a certain proportion of his 


segiTiaesthemantvegotgicked otake "ood tinea.” He weighs them agaiat Hoos tht he gsi 
ort's place, as Audior of the Company, his ambition to increase his income, and Consider, for example, such simpie state- 
when Short goes East. I've had my eye _ he deliberately chooses the bigger salary, yents as the following, all susceptible to 
on him for more than @ year; he's the Kind the larger futtre. THe knows that trig | TCH’™ 88 Mt “ ‘ 

Of fellow who's bound to et abead. “I ing is what he seeds, and he values his '°™ aia 

feared’ the other day that he has been self-respect so highly that be cannot be qan'Stary and curninga ave Increased over 18) pep 
studying evenings at six happy to drift any longer, Sitka ras cary {oof oranda Betatoned 


une for the pa 
- P ‘ay knowledge: and viton 60 


for eight month fine F have pertert content 


fone ol the few 


nen who 

In'tay ably vo de ge Sob in 
really seem awalce un thelr he a 
opportmnitien, A fellow . ih Tktsco, 
ike’ that ie too. good to 


of 8 factory store: 
sand myell at 


lone, ‘and we're going to 
sna itworth hig while to 
Wick. "He does koow it 
Set, but he's a sxethous 
ind-dollar man! 

“studying evenings— 
working’ ouf_problenis— 
Taking an Interest in the 
bsinesr —if the men in 
Subordinate positions 
Could only read the minds 
sithemen 

i urprising. Chingy 
they: would ‘learn about 
themselves! 


How every day, for 
example, those who show 
promise’ are being. ap- 


Sooner than gxpert 
oor fst had 


Praised. for ‘bigger job Segeeent 
"How thee etpcty faites 
Fae eye eee with which they _ The point to allthis very simple. In Make Yourself a $6,000 Man 


8 of this kind, he is 


grasp the larger problems of the business, making a de 


renee : OF course no amount of WISHING can 
eprmthe larger problems of Ne tueiore. demontuating ‘hie ability” to. discrimi 
a gauged My ttccater nate between the values that are worth feta man out ofa med nd pt 
gm hey lawn bepuring Gr renter me tetegn th yale at are rh ka ahe maura once 


responsibilities. 


But what astoundi 


And inevitably that kind of shrewdness 


‘pare tor bigger things is a 
hex 1 he teas andro? 


righty ow 
them=fen't ie? 
The boss, you see—if heis a real execu- 
tive and ota figurehead — put tama 

ears eal inself for is present 
Honiton. fr it likely that he will overlook 


the chap. vwho.ahows the. game habits 
hand tendencies which helped fine 0 get 
ahead? 


makes a real hit with sound business men, 


He Learns by Solving Problems 
and It’s a Fascinating Method 


Bot there's another phase to home: 
sudy taining which we have neglected 
10 mention. 

While it takes courage to map out a 
course for oneself and to make the start, 
it is only a short time alter one has got 
under way when it becomes no task at all, 


2 goal for himself 
is energies toward 


oal? Is it symbolized, 


REACHING itt 
What is YOUR 
by one or more of the courses listed on the 


apo just below 

cy tor the ake of your fre, take 
fut your pencil NOW-—cfteck the 
thay’appeais to youmaign your name and 
dress ~and pa 


in the shail, 


There is, of course, no obligation —but 


OPPORTUNITY— 
the 


ealnmeadal rexardog his mies se 8 here a great by font 
en a man gets to feally looking for- and it's aufomatically set aside 
ward to his periods of training. Under man who ACTS 


Tem, en a man underakes 
eemudy training, he proves that he has 
‘common-sense—and dha? an asset! 


LASALLE EXTENSION UNIVERSITY 


‘The World’s Largest Business Training Institution 
Stee ee INQUIRY COUPON=——— 
LASALLE EXTENSION UNIVERSITY 483K Chicago, 


Hee reas pe 
Same acer 0 


are Prowouon ta Sue all wat ob 


OR noses esterase ee tae 0 


‘oat etal 


rT 
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See How Easy It Is To 
Learn Music This New bed 


‘OU, know hw eae i ie to pat etary toe 


You can do it 


Younsgters of 10 


she'vlins dhe masophorne? ‘Dot yo a 


obese te play “hare 
‘Shiinet the bane? 


FREE BOOK Explains All— 


hing reducer all mie to. is 
let possible form. Vou can now 


“is, bine delighetsityautck 
my the famogn Printand-Picte 
re method of wet 
oly ated 


nce for yon 
‘spot 
Bese a uit 


U. 5. SCHOOL OF MUSIC 
4 Brunewick Building, N. ¥. C. 


Please send me yout, free book, “Mie Lemans 
tp Mpeg Om Hlome’= ty intiodeetion by 
ited folder amd particary od 
frente in he fling 


ormterien of 
aman 


ni 
By ce fante mita 
You Can Play Yo 

‘ment Months from Today 


Myoa are dlisted with your present wort. 
erate ach 


April, 1928 


Me 


Panne entre semerronarone 
eas See tee ode 


Mone 


ing Opportuniti 


rene 


ier Conger  eiete: 


a ae ‘New Hiampatire 


oS 


sabes Geass fe Eat 8 
atemnts BO. Sampien Yee. 


TEE BTS 


ee ae ae 


SS nreweet aD So —— 


SAT ORDER 


$25.00 in PRIZES *; 


Name 
Atco 
today. city. ‘State int ewrnew" Monthly, 550 Four 
== SANG OT 
pet 8 i in front | 


ee 'GetI600 ~23000¥ea 


'S. RAILWAY 
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CARPE NT 


SELF TAUGHT” 


Be A SKILLED Workman and Hold Your Joh in Dull Sens sons 
Do you know that even when work scems hardest to 
‘enough skilled carpenters>. Alm 

he is a 


nt st complete ant 
to brine ba 
The 


Ewer 


PER MONTH-ENTIRE SET 


FREE EXAMINATION 
POCKET SIZE-FLEXIBLE COVE! 
1600 PAGES-3700 ILLUSTRATIONS’ 


BunDERS 
MATHEMATICS 
ORawinc 


$2500 REWARD 


For the Capture of 
An Unknown Man 


\WICE he had entered the St. Clair 
‘Mansion. What was be after? 
Who? What was in danger? 

Berteau, the famous detective, had 

warned St. Clair that the mysterious 

marauder would come again, And 
fow-—a noise in the passagel ‘The 
freak of an opening door. A shot in 

the dark!” A capture! 
we tera te 
uae?” Whe cole, Yee Bere se 
he fa ‘without besa on the 


Ec crimes nnd convicting dangerous 


More Trained Men 
Needed 


fice 


itecinating 
‘and death 


ions ae es 


ae 
University of Applied Science 


Dept 13-64, 1920 Sunnyside Ave, Chicago, I. 


UNIVERSITY OF APPLIED SCIENCE 
Dept. 144, 1920 Sanmside Ave, Chem, 
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Money Making Opportuni 


MUSIC AND MUSICAL INSTRUMENTS 


| Brees 


ees See me 
Se aCLEANTOUS 
FORSS to cast Tin Sern. Tadinen Marine. Trap 


Rp a pe 


April, 195 


Prt 


agen ow aera fom 


hee et ea 


ale let 
Stal Sad 


mass Ee 
eee 


a ee 


Shee ES 


ied Commarea 


aEEee ne 
More Money Making Opportunities 
wR pages to 


1000 NEEDED 
INVENTIONS! 


the mort temarkat 
Ineentrge Thoun 


ro 
Wate SOW. 
BUREAU OF INVENTIVE SCIENCE 


‘Men and Women to 
Learn Photography? 


Wanted 


Get this FREE Book! {sir 
‘ek dentine wonderal apportuitics the 
{ines Colle of Pootogray. Box 5, EMngham 1, 
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ramtee to 
i YOU 
( 
16 


Clip this "Po 
Now-fer C 
EI ‘AUTO BOOK 


Earn $75 to $200 a Week! 

Don’t sell your time for a penny leat You dont need to $n 
when you have my. wonder{ul training. As Direct ‘ek 
Hiner B the preat Chicago Auto Shope kaow what tlining Sem 

TER of exery SP 
rargre trata you with JOBS 
aero fing the gan "JORWAY" tang FO Sa 
YOUR Hoste! Rake 


MAIL THIS COUPON NOW! 
FREE AUTO BOOK. 
B, W. COOKE, Bursts Chicago Auto Shops 
pobre ce ripe 
Serdar FOE apes Ue, ate Book The Bars 
Petco” Be. W. Cooke ticined iis Sach. 2c 
CHICAGO AUTO SHOPS 
Dept. 425 


1916 SUNNYSIDE AVENUE, curcaco 


ey 
NOW* 
$5000 a Year! 


Amazing new way trains 
uu at home in 20 weeks for 
Big money electrical jobs. 


0 YOU, too, want big money 
electrical jobs or your own 
profitable electrical business 

ce R. G. Melrose or Unholz and 

Farina? ‘They filled out and mailed 

the coupon below on an advertise- 

ment ike thi, And they stepped 
into success quickly. Melrose earns 
more than $400 a month, thanks to 
this amazing new training. Unholz 
and Farina own the U. & F. Elec- 
trical Company, their own’ pros- 
perous business. ‘The Shop-Type 
training of S & H Engineering Co. 


(Affiliated with Lincoln Institute of 
Technology) did exactly for them 
what. it has done for others—and 
will do for you. 

You, too, can be fitted quickly for 
$5,000" to $roago a. year, poitlons or 
your own big business in electricity 
through this amazi 1 
exactly. whi 2 
expert in only 20 w 


your own home. Thiet 
ted and you can get it nowhere © 
Don't take ‘chances. And, remember, 
T'Il ft you for the $3,000 to $10,000 elec 
trical jobs or [ don’t want one penny. 


BIG FREE OUTFIT 

T want you to decide for yourself 
Merely fill out and send the coupon. I'll 
tell you about my big FREE electrical 
outht to help you in your training. 
‘Ako Till send you FREE: my big book 
telling you a hundred wonderful things 
about electricity and this training that 
you want to know. But act at once. 
‘The supply is limited. Send the coupo 


CHIEF ENGINEER BROWN 


a 
 Chtetes tists 
Please ved me full particulars of your train | 


[ Name... 
Le jal 
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Making. Opportunitii 
LABORATORY AND CHEMICAL SERVICES, 


TREVOR peg fren To ESE 
‘Fiesta Wt Hewes Scant Sette: Waa 


SUS DRING mci or REE SE 
crea Ne tegen Soe ier Hh Sar” 


2 Swe 


sFasnert texiered “Faieat “Lawyeen 8 Stet 


Apetl, 1995 


We Teach 
COMMERCIAL 


AR 


‘Ask the Advertising Manager of the leading 
newspapers in your ey, abut Meyer 
Beth "Company—iet them tll 
‘you uhout un. Send four cents in 


LEARN 
BY DOING 


veep 
= ELECTRICITY 
Actual Practice 


No Books Used 
Indigidual Instrwetlon 
‘Start Any Day 
Write for FREE Gpae etalon 
THE NEW YORK 
ELECTRICAL SCHOOL 
#0 West 17h St, New rk City 


eral 
cca 
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2.6, MILLER for dalivrieg 
Ir you're in doube 


After you finish 
or money refunded! 


Training the quick road to Big Fay! 


‘World's biggest business boom is coming and with it an enormous demand in a dozen industries 
for EXPERTS at $50 to $300 a week! You can’t cash in on this opportunity in the old, slow “experience” way 
‘You must TRAIN—you must specialize! AMERICAN SCHOOL has made it easy for you to get just the 
training you need to gain promotion and bigzer pay QUICK. Get the focts—fine out what success thousands 
of others have gained with AMERICAN home-training—why these 15 courses carry & guarantee of 0% 
take of money-back—how AMERICAN SCHOOL has secured over 200 of the leaders in these industries, 
Drominent engineers, educators and business men, to guide you quickly to the Expert's job and pay. 
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"shoots s00 mar 


help oor 
in ‘you to meet 
fend beet the competition ot you ele 
Bremarer. Laan me apart af you . 
sparetime, and. eight in Your ‘own ward, se hdp gos af oy wen 
Some Twill show you boy to wha eae egos: 
your tutes or promotion Twitme More Surprises! 
ue zo forthe csesand Dee Welte for my offers today! 
Are Trained Mon “‘Lucky""? 
Uf you's 2 $26 a. week man nov 
You are limited to $25 a week oppo 
Een, "The $10,000 opportunity 
over Your head. Only the trained Ex: 
bert, the specialist can take advantage 
Ct the bigroney oopartanitien That's 
all there fs to “ack"™=being able to 
sab the bie epportuntes when they 
Some along. So'you see TRAINING tee. Mail Cospon for coaplan' 
ust come fra, {crmation. Adirest me personally 


0. C. MILLER, Director of Extension 


AMERICAN SCHOOL 


Dept. 6-475 Drexel Ave. and S8th St., Chicago 
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This Man is Sure! 
of His Job 


the wall. 


E SAW the handwriting on 
Hen a em ‘were, being 


‘department 


dropped. 


‘Then one day his employer called him in. 
“Young man," he said, “T have just re- 

after fom te Inernational Core 
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for your first lesson, 
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What keeps this family so happy? 


HAT is play in your family? 

What good fun do you have 

that is more than merely fun? 
Do your good times pay you divi- 
dends in more knowledge, more re- 
sourcefulness, more fitness for mod- 
ern life? 


Here is one American family that 
has found the answer. 
Look at the boy in this picture, Every 
healthy boy likes machinery, and wants 
to know what makes the wheels go 
round. Isn't this boy's occupation bet- 
ter for him than just casual loafing 
around the house, or aimless reading of 
a dime novel. 
He thinks his work is fun—and it is 
But all the time his home-made radio 
et is teaching something that is good 
for his mind, in any event, and that will 
be of priceless value if he grows up into 
an engineer, or a manufacturer. 
His mother has found something that in- 
terests her, too. It is a simple, under- 
standable and authentic book on the 
great new science of psychology, which 
ail her friends are discussing. And father 
‘smiling over a book oa mecha: 
is going to help him in a hundred way 
both in his plant and around the house 
and garage. 
What are these wonderful books that 
turn play hours into profitable hours? 
Can you have them, too, in your home? 


F. COLLIER & SON COMPANY 


‘You certainly can—they are the great 
new Collier set of books Ling 


The Popular Science Library 


“The Popular Science Library brings you 
Whole march of scence up to thin Wery year, 
{is very moment. itis not the work of ons 
the best will in the 
authority 
hough and 


ly be 
Um all the branches of sien 
progres 

Sixteen reat, authorities have writen it 
for you. “Each one has made a whole book 
on his own subicet, then the Hibrary” has 
teem edited and cut together by one of the 
‘oat celebrated sclentiie writers, 

Te isa constant and complete gui 


guestons hat arae nthe diy 
ove a stimulating aid to grow 
child and grown-up person to the business 


‘and professional man alike. 
Do You Know These Facts? 
A fall frown oyster will produce about 


The deadliest poison of all comes from a 
plant of the common buttercup family, 

In the New York subway 61 per cent of 
the dust consists of jagged splinters. of 
steel. 

Not more than 1 per cent of the available 
coal in America has been mined, 

‘These are only a handful of the sti 
lating. and useful facts contained in the 
POPULAR SCIENCE LIBRARY, But 
we do nit ask you to buy it, or any other 
Collier book, ‘without ull ‘information, 


Cordially: invited to ha 
tion; the coupen brings 
and without obligation. 


this informa 
free of charge, 


—----—~————----— -------5 


416 West 13th Street, New York City ! 


Without placing me uader any obligation whatever, please send me full particulars 


of your new Popular Science Library 


I 

t 

1 

1 ir. 

| same Hi. 
| set 
! 


Address... 
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‘New Self-Massaging Belt 
Reduces Waist—£asily!/ 


Produces same result as an expert masseur, 
but far quicker, easier and lees expensive. 
Substitutes good, solid, normal tissue for 
that bulky, useless disfi yet. does 


iguring f 

itso gently that you hardly know it is there, 
Science has found a delightfully new way to 
waistline 


oa Mea 


bby starving 


to reduce without 


Remarkable New Invention 
Dut now a wonderful new inventn 
affective’ metiod within the reach of 


Selene Reducing’ bel vec 


Te dows not meaty draw im your want 
hi “hier 9a the tac Wii 
chen tone (rom Your wat” 
your womaeh ‘darders, 

Brien of beatae 


NERVE STRAIN 


The high pressure, mile-a-minute life of to- 
day, with its mental strain, worry, anxiety, 
grief and trouble, not to’ mention nerve 
strains resulting from excesses and vices, 
wrecking the nerves of mankind. Thi 
applies especially to the people with 
highly active brains and sensitive nerves. 
Have your Nerves stood the strain? 


Read “Nerve Force” a 64 page book on 
the care of the nerves. This book is of 
extreme value to “near-neurasthenics” 
and people with sensitive and deranged 
nerves. It has aided many thousands to 
gain control of their nerves and build up 
their Nerve Force. Because of the many 
valuable hints it contains on the control 
of nerves and mind, “Nerve Force” has 
been bought by the thousand by large corporations for their employee: 
it is recommended by physicians to their patients and by ministers to th 
flocks. 

NERVES OR NO NERVES, YOU SHOULD SEND FOR THIS BOOK TODAY 

PRICE 25, POSTPAID (COIN OR STAMPS) 
‘What Readers of “Nerve Force” Say: 
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Write to PAUL von BOECKMANN, Studio 167, 110 West 40th Street, New York City 
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Daring Young Men 
Needed in Aviation 


world today which offers such 
tunities to young 
men of daring and who love adventu 
as does Aviation. Although still in its 
infancy, there is a crying. demand in 
Aviation for young men with coura 
nerve and eeifrellance. For those wo 
can qualify there will be thousands of 
highly paid jobs which will lead quickly 
and surely to advancement 
and success. 


Big Opportuni- 
ties Await 
the Trained Man 
Look over the fields of 
‘work which are open to 
the young” man’ today. 


fpr is no field of work in the 


You will find that Avi 


plenty of room at 
the top. Think of it! 
Only 21 years ago Orville 
and Wilbur Wright made 
the world’s first airplane 
flight. "Now airplanes fly 
around the world. Yes, 


PREPARE 
For One of These 
POSITIONS 


One student, S. F, McNaughton, 
Chicago, say 

fomone are like a romance, and what 
ln more, alter one reading, the student gets a 
thorough understanding. One never tires of 


reading them." James Powers, Pa another 
radent, sayy: “Tam indeed surprised eka 
{valuable course can be had from such prace 


tical men for so litle cost,” 


Personal Instruction by 
Experienced Men 


Men who have had actual 
experience in Aviation give 
‘you personal attention and 
guide you carefully through 
your training. They select 
ithe lessons, lectures, blue- 
prints and bulletins.’ They 
tell you the thingo that are 
essential to your success, 
Every lesson is easy to read 
and quickly understood, 


Big Book 


on Aviation 


FREE 


on below 


Send cou 
ct 


jon offers the same wonderful oppor- 
jes today that the automobile and 
motion picture industries did 15 and 
20 years ago. Men who got in on 
the ground floor of those indus- 


tries” made fortunes before plane Induy- 
others woke up. AVIATION IS. Sn rig ant 
NEW! It clamors for, nervy GF , sacreting, a 


young men—and the trained 
has the world before him in Aviation, 


about 


any to, Become an ol ia ice 
Aviation Expert—$50 to feed oe yours before the edition 
$100 a Week rina 


AMERICAN SCHOOL OF AVIATION 


‘You can qualify now quickly for one of 1) i344 sam Michigan Ave, 


these exciting, Righty paid jobe ehrough 
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lemon i fascinatiog sad pecked full of | Rextoee cenien, cet oy rons Doe 
interest. ‘That's wit 
to learn—you don't have to force your. 
sell to study—once you start, you can't 
get enough of Only one hour of spare 
ine a day will give you the basic train- 
an amazingly short time. 
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Columbia School of Drafting 
ROY €. CLAFLIN, President 
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TO A PRACTICAL 
UNDERSTANDING of 
ELECTRICITY 


RED 
FLEXIBLE 
LEATHER—1 VOLUME 


S READY REFES : 
INFORMATION °fojiia tinder tnese CHA’ 


to keep the Handy Book, 
days and $1 monthly until $4 is paid. 


BE AN AUTO.IRACIOR, 


If you are earning lex than $90 a week, read every word. Why stay 
{in che old job, with mo futur of ever earning much more 


Tam 
LARCEST OFF Fenton 
in the World 

T have built this chain 


Think of ei Fea ae 
a bie ccenat “Vou don’t have to know a thing 
foout "areyou don't ha 

Younes! i the determination to get ahead 
youl be; wot merely a Garage Mechanic, but an Ato, 
rattor snd Electrical Expert=a be-ay mas. 
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WASHINGTON SCHOOL OF ART 
‘Room ML-G, His-isee Se Ws Washington, D.C. 


In One Year 
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‘@ JFINGER PRINT POWDER 


for FINGER PRINT EXPERTS 
‘and STUDENTS 


en SEMTIFE DETECTIVE LABORATORIES 
(rT. «ARCTIC UILOING__SEATTLE, WASNINGTON 
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Could She Love Him 
Were He Bald ? 


N whata slender thread hangs interest— 

Affection—Love! } 

She notices, for the first time, some tell- 

tale specks of dandruff on his coat, and that his 

hair is getting thin on top. What if he should 

lose it! Could she love him then—if he were bald— 
bald as Uncle Charley? 

The very thought is a severe shock to her, for 
she has always been so proud of his personal 
appearance—and her own. Wherever they have 
gone together, the verdict of their friends has been, 
“What a good-looking couple, 

But if he should lose his hair—if he had a shiny, 
bald head—she just couldn't stand it. Anything but 
that, She wouldn't mind a sweetheart or a hus- 
band whose hair was gray, or even one with a red 
head—but a bald head . 

Could any girl's romance survive that blow? 


New Hair for You In 


30 Days 
—Or No Cost! 


Dot Jet thin, scanty hae ruin your personal appearance, 
ein € nieces 
If you are worried over the condition of you hair 


iF ic is falling out 
it is getting thin on top 
your bald spot is growing larger every day 


y 
end at once for our free booklet, which gives you full par- 
ticulars, of an easy, simple home ‘treatment that has grown 


new baie in ene month's time for hundgeds of people. 
Don't say’“It's too yood to be true." Dealt be skeptical 
Den't doubt, Investigate, .'That's the only wise thing to do. 


Te coats you nothing to find out what this treatment has done 
for othery—what it can do for you. 

‘So, mail the coupon now. Learn all about this marvelous, 
new treatment that produces such amazing results. 


Proof of Success 


You are not asked to take our word in this important matter 
We can refer you to hundreds of delighted for whom Wwe 
hhave grown new hair, after all other remedies failed. " Read these 
brief extracts from a few of the hundreds of grateful letters, which 
are.on file in our offices, open to your personal inspection: 

The top of my head is almost covered with new bair. I have 
been trying for last five years, but never could find anything that 
could make hair grow until [used your treatment, and now my 
‘coming back. ‘Ohi 

air stopped failing out and. q 
coming in where my head was bald. Can highly recommend it.” 
1. W., San Francisco, Cal. 
Lots "of hair 
areas the palm of 


C. Fitzgerald, New York. 

“1 have gained remarkable results, My scalp now ial fll of 
fine new hair. I am well pleased with results."—A. W. B., 
‘Maywood, Il, 


Anew growth of hair has shown on each side of temple where 
T have been bald for years."—Chas, Barr, New York. 

Tt you want just such results as these people are getting—if you 
want to stop your falling hair—cover up your bald. spote—im 
prove your personal appesrance—Ict us heat from you at once. 


Free Booklet Tells All 


All you need do to obtain full details ofthis eaay, pleasant, home 


ALLIED MERKE INSTITUTES, Inc., Dept. 174 
512 Fifth Avenue ‘New York 


in slain wrapper, without cost or obligation, a copy of 
your pew booklet tilling all about the Merke Institute Howie Tregement for 
opel fom feng Gut wing new Bat and improving oes parol 


Name. 
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Jorgensen 


STEEL SPINDLE 
JUSTABLE HAND SCREW, 


“The Handiest Tool 
in my Workshop” 


“YOU ought to get one of these handy Jorgen- 
sen Hand Screws for your tinkering, Bill. 


It saves a lot of time and trouble mending furni- 
cA Few Uses ture, drilling radio panels, and dozens of other 
Holding radio panels while things I do around the house. But listen, Bill, 
ing don’t get one of those old-fashioned hand screws 
pang wood ess whe with wood spindles. Be sure to get one of these 
Weidiog etal perta‘witle Jorgensen ‘steel spindle’ Hand Screws. They 
soldering don’t break or warp, and you can hold things at 
wing hand seems ata vie an angle, too! 
Holding templates while ware dealer hasn’t any of these Jorgensen 


marking work wend for one or two by mail. I know all the 
big mechanics’ supply houses sell them. It’s easy to get 


them, either way. You better get busy, today, Bill, and 


write to the 
Adjustable Clamp Co. 
Mandacuror othe 
“JORGENSEN? 
STEEL SPINDLE HAND SCREWS 
212 N. Jeffernon Street, ‘CHICAGO 


A Word to Manufacturers 


Jogeven Steel Spindle Hand 

stones vote enms ton a \ 
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fim 


© This seal on « radio or tool advertisement slgnises the approval of the INSTITUTE OF STANDARDS. See page 25. 
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‘The illustration shows tests being made for the 
‘ton standard condenser snd a eapacity bride 


‘ofa condenser by wae of a pre 


The Institute Tests Variable Condensers 


By Thomas Vanacore, B.S. 
int Radio Engineer 
Point Seence Ineitate of Standards 


Pres, of condensers almost 


Invariably specify that a “low- 

Toms” condenser is desired. And 
they usually get a low-lons type of con- 
denser—but it is not low loss in the eom- 
monly understood sense of the word. 

‘This is a point that is stressed particu 
larly by the Popular Science Institute of 
Standards. No condenser ean be adver- 
tised in POPULAR SCIENCE. MONTHLY as a 
“Jow-loss condenser” unless the tests 
made by the Institute have proved con- 
clusively that the condenser actually 
in a low-lows condenser. Nor ean any 
condenser, or other radio and tool pro- 
duct, be ‘advertised in the columns of 
Porutan Sctenck MoTHty unless they 
come up to the standards of the Popular 
Science Institute of Standards, 

In the radio industry the term “low 
loss” has come to signify a certain type 
of condenser. If the construction of a 
Particular condenser of this type follows 
along correct electrical design, the losses 
will be low. However, there are many 
condensers of this low-loss type whose 
losses ire actually greater than is the case 
with the older type of condensers. 

In our laboratory we determine the 
oases both at 1000 cycles and also at the 
usual radio frequencies. We measure 
these losses in terms of an equivalent 
series resistance and express the efficiency 
‘of the condenser on this basis in terms of 
its phase angle difference. 

‘Therefore, a condenser that is sub- 


mitted to the Popular Science Institute 
of Standards as a low-loss condenser must 
have a particularly low phase angle 
difference, in addition to the other In- 
stitute requirements. 

In general, approval of condensers is 
based on the following points: 

Quality of workmanship 

Mechanical construction 


It is essential in a condenser that the 
insulating material be of good quality and 
properly placed if it is to give maximum, 
efficiency. ‘The contacts in a condenser 
must be positive, the bearings smooth 


cs) 
POPULAR SCIENCE 
Monthly 


Guarantee 


‘The above seal on an advertisement 
indicates that the products referred 
to have been approved after test by 
the Popular Science Institute of 
Standards. 

Popular Science Monthly guaran- 
tees. article of merchandise 
advertised ints columns. Readers 
‘who buy products advertised in Pop- 
ular Science Monthly may expect 
that these products will give a 
lute satisfaction under normal and 
Proper use. Our readers in buying 
these products are guaranteed this 
satisfaction by Popular Science 


Memes: ‘Tue Pustisuers. 


running, and the plates must be spaced 
accurately and clamped strongly. We 
also determine whether the dial be cal 
brated well, the rotary plates locked to- 
gether and secured firmly to the shaft, 
and whether a counterweight in provided 
for the panel mounting types, 

All variable condensers on the approved 
list of the Popular Science Institute of 
Standards have been proved by test to 
be of trouble-proof mechanical construc- 
tion, high ratio of maximum to minimum, 
capacity, low phase angle difference and, 
high insulation resistance. 

‘A precision standard condenser and a 
capacity bridge form the essential part 
of the equipment for making such tests, 
‘These are illustrated above, 

Since the condenser plays such an im- 
portant part in a radio receiving set, 
great care should be taken in its selection, 
In selecting a condenser from the approved 
list of the Institute, one may be certain, 
that he is adding to the efficiency of his set, 


It is obviously impractical for even as 
completely organized a bureau as the 
Institute of Standards to test all products 
listed in tool or radio catalogues adver- 
tised in our columns. Only tool and 
radio products specifically advertised in 
Porutak Science MONTHLY are tested 
and approved by the Institute. 

Send for List of Approved 
Products 

PorvtaR ScieNca Moxtuty will be 
glad to furnish a list of Radio and Tool 

mnufacturers whose products have been 
approved by ‘THE INSTITUTE. 
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No other receiver h: 
these features: 


Binocular 
Coils 


SL-F 
Condensers 


é 


‘All Grebe apparatus 
‘a covered by patents 
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“TRADE MARI + 


LOS 
Tictiseey ceeeretee erecta bortiae Grtis crate ond fed 
‘mental features provide reception that is unsurpassed. 

Binocular Coils, which keep the set balanced against local interference, 
provide greater selectivity and sensitivity. 

S-LF (straight line frequency) Condensers make tuning-in quick, easy 
and positive. All stations are spaced at equal intervals around the dials; 
Fo at la ay capemragag peated 

Grebe Volume Control gives six gradations of sound without detuning 
for ap ne eh sre iafent banat eid 
ey ts 

pte thay 2 EE eee 
their design and quality. Therefore, every detail of the Synchrophase is. 
seed ead enter d anabe Nese Tien al ps omrlooenee 
fectly. This makes possible the perfect performance of the Synchrophase. 
‘This perfection extends also to the Synchrophase cabinet. It is beaut 
fully designed and built of solid mahogany, highly polished and with 
delicately embossed gold escutcheons. 

‘Compare all seis before you buy, but be sure to have the Synchrophase 
demonstrated by your dealer. 


Ask your dealer or write us for full ififormation 


A. H. Grebe & Co., Inc. 
Van Wyck Bivd., Richmond , N.Y. 
‘Western Branch: 443 So. San Pedro St, Lor Angeles, Cal. 


This company owns and operates station WAHG 


Smchrophase sith 
‘ratory base 
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The Magic Stuff that 
Saved Nome 


How, in the Blood of Horses, Are Produced 
Invisible Conquerors of Human Disease 


By Edward Mott Woolley 


NEW Epic of the North, greater and the 
bby far than any from the master needed ‘over the snowswept 
pens that have celebrated the trails. A {riQhtful list of patients, 
Aretic, was written recently when 

seven relays of intrepid mushers, lashing 

their dog teams to unprecedented eff 

ssped over the trackless Alaskan traild to 
earry life-saving antitoxin to th 

‘of Nome, stricken by an 

diphtheria, the famous * 

the North, 

Fighting withering bly Serco gal 
and roaring 


Proportion of dis- 
ity of a million, and 
ste how critical the 


‘eyes of the whole world have been 
toward the little settlement on the 
fringe of the Arctic Circle ever since the 

telegraph first told of the 


Spartans of t) grim drama that was Gerase to Fight Gernse 
thoir feet being played near the Sittren "The eked bectea, jected nie 
plish the 6¢ top of the world. All the blood of animals, arouse the life cells to. 


honor has been paid to produce the disearevenating antibodies that 
breaking time the courageous drivers, *F* comtsined In the antitoxin serume 
who, with striking mod- 
sty, said that their feat of the U. S. Public Health Amsociation, 
who, with the assistance of a single nurse, 
battled ceaselessly with the hosts of death 
insisted upon pass- before the antitoxin arrived. 
ing credit along to But there are other men—other ani- 
their dogs; also to mals, too—deserving of credit for the 
Dr. Curtis Welch, parts they played in that thrilling episode. 
They did not face the rigors of the 
Alaskan winter, nor dare death under 
circumstances so dramatic that the atten- 
tion of the world was focused on them. 
Yet in their own way they served, and 
served well, for it was they who produced 
the magical stuff—the antitoxin—without 
which the heroic efforts of the Alaskan 
sled drivers would have been in vain, 


the "derbies" 
generous prizes- 


the best Alaskan dog 
‘teams contest each year, 
Never did the purses and 
honora of those derbies 
prove such reason for 
pressing oh to the very 


suffering humanity that 
seemed to ring in the ears 
of the drivers us they 
struggled over the snows. 
‘Twenty-seven persons 
Iny sick of the dread dis- 
‘eaxe when Gunnar Kasson 
and his 13 dogs pushed 
wearily into the settle 
ment with the precious 
20-pound package _con- 
taining 300,000 units of 
the life-saving serum. 
‘Twenty-eight others 
had developed what 
appeared to be symp- 
toms of the scourge 


[TJS & fascinating story, this tale of 
the efforts of science to end the 
ravages of diphtheria, pneumonia, ty- 
phoid fever, spinal meningitis, erysipelas, 
lockjaw and the other deadly maladies of 
humankind through the production of 
what scientists call “bacteria antibodies," 
or “immune serums," which are Nature's 
weapons against the germs of disease. 
All around us continually lurk whole 
armies of invisible enemies of human life 
inhabiting that vast and mysterious wi 


while Kasson, and derworld we call disease, and watching 
Leonard ‘Seppala, ‘Heroes in the Race with Death always for a chance to gain ingress to our 
To famous of ali Kamar Spt hangon mur of Atm, wh tm ot bod We speak af Use mroscopial 
‘Aiuskan sled drivers, fame the aoc scene Sara thr eet ewer deapoiiers as bacteria, which by the wee of 
and Tom Green nnd ‘ene of raion mew in te imo of core Said "Sort Tittle tmaginative license we raay endow 
‘Shannon, and Nicolai pingue-stricken Nome. All Alaska speed records: ‘broken with attributes of crafty intelligence, ever 


7 


eager for the deadly contact with human 
kkind that will give them entrance to the 
blood stream through mucous mem- 
branes, pores, or skin abrasions, or, with 
greater cunning, by way of the hair 
follicles 


ACTERIA, indeed, would speedily 
destroy ux and wipe out human and 
mal life except for a mystifying force 
within ourselves known as ‘natural im- 
This is a wonderfully fascinat- 
ing subject, about which little was known 
luntil comparatively recent times. But 
when biologists began to unlock the 
secrets of natural immunity they not only 
revealed a new and unsuspected world, 
hut discovered strange possibilities for 
the treatment of disease, 

‘They found that natural immunity was 

a tangible force, 

lying largely in the 


y of the boay 
cells. to produ 
antitoxins and other substances wigh 


pivoted on studies of the tga 
i ing far into Ry 
say th 
bbuman sell ts virttly an astinal 
itae 
maade up 0 
animals. 


tes, 
power to elon- 


point of th 
‘thro 


which they ¢} 


digested by the pha- 
the body cells produce and 
throw off into the blood a mysterious 
something, possibly chemical substances, 
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‘The Rescue Trail at Nome 
From Anchorage the 20-pound pack 
Sev of fe gong cram was ened by 
fa 300 mules to Nenana.” The re 
‘Scomplished by dog teamn in 3 Says 
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RELAY SERUM 


TO NOME 


A Magic Weapon Against Plague 
‘This lie bottle contains 10,000 unite of 
Ziptheria amttoring sulSclent for ope treat: 
‘ment. Thirty tines this amount was carvied i 
the dramatic daeh over the sow to Nome, 
‘where 27 persons ly sick of the dread disease 


which scientists call “antibodies.” ‘These 
antibodies never have been identified as 
visible entities. Just what they are re- 
mains to be discovered; but although 
they never have been seen, their presence 
fof absence can be ascertained positively. 
Just what antibodies will do is known to a 
certainty. Every different form of die 
ease, moreover, is combated by its par- 
ticular antibody in the blood. 


sung Hero 


SERUM CARRIED) 
TO NENANA 
BY RAIL _ 


ry person in normal health has 
enough antibodies in his system to 


destroy a reasonable quantity. of 
almost any sort of bacteria, ‘This is 
natural immunity. When an unusu- 
ally large quantity or expecially viru 


Tent tyne of bacteria gains access, of 
when the subject is weakened or even 
temporarily exhausted, the natural 
immunity is overcome and disease 
gets the mastery 


$0, scl 
the fick 
ogy, and biology 
extraordinary 
produce antibodies artific 
blood of horses o other an 
how to separate and purify the serum 
containing the antibodies after it is 
drawn from the blood stream of the 
animals, making it safe for injection 
into the blood of persons sufferi 
from infectious diseases. 

At Glenoben, Pa., not far from Phila- 
delphia, I saw recently a herd of wonder- 
ful horses, which are devoting their lives 
to growing in their blood these mysteri- 
ously invisible, yet tremendously real 
antibodies. ‘These horses haul no drays 
and drag no plows, but live in equine 
luxury, protected “by every sanitary 
device, fed on the choicest. of stable pro: 
vender, groomed and petted and exercirec 
as the aristocratic horse should be; al. 
because their blood streams are the 
garden soil of science. Without suffering 
‘or inconvenience they produce, through 
nature's own miracle, the very substances 


as represented in 
bbacteriol- 
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“Leonard Seppala aod hie Siberian baakies which bo 


that we ourselves produce in our own 
blood, in normal health, to crush or poison 
invading microbes of death, 


"These horses rece first minute 
hypodermic injections of killed bacterial 
cultures or their poisons. ‘This imme- 
diately arouses the animal cells to produce 
antibodies, Gradually the doses are in- 
creased, and at last the horses are pain- 
lesaly bled. ‘The serum is refined, tested 
for purity, safety and activity, and then 
bottled. 


[TWAS theue very horses that supplied 
‘most of the antitoxin rushed over the 
snows to relieve disease-infested Nome. 

Tt was these very horses that, only a 
few months earlier, supplied the serum 
that checked the outbreak on the Pacific 
Coast of the now rare pneumonie plague, 
the black death that killed millions of 
people in the fourteenth century. 

In the foreign section of Loa Angeles a 
‘woman died from a strange and galloping 


the identity of the dread invading germs, 
and the answer was quick and positive. 

Rare though this diabolical disease has. 
become in modern times, the biological 
laboratory in Philadelphia, which T have 
mentioned previously, had an anti- 
plague serum actually in stock, awaiting 
the possible eall of emergency. Within 
fan hour after the transcontinental tele- 
phone brought word to the Inboratory of 
Los Angeles’ need, 500 doses of the serum 
were packed, and’an automobile was off 
for a flying-field near New York. Speed 
recortls were broken, and the air mail 
carried the only known remedy to the 
Western Coast in a couple of days. Ax a 
result, the invisible enemy was put to 
rout.” The quarantine was raised in a 
few weeks, with the death count less 
than 40, 


TPHRILLING incidents such as this, 
fand the mare recent race with death 
‘across the Alaskan snows, of course are 
infrequent in the war that science is 
‘waging against destructive bacteria. Yet 
ft is such a gigantic struggle that its 
underlying dramatic elements are un- 
escapable. 

Tt is a wonderful warfare, according to 
Milton Campbell, president of the 
H, K. Mulford Company, of Philadelphia, 
to'whom I am indebted for most of the 
‘material contained in this article. All its 
forces are directed along ultra-scientific 
Hines, for the saving of human lives. It 
deals not only with the sick—those actu- 

ia—but with the 
‘of millions of persons still 
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is a solution containing the germs them- 
selves, killed; while a serum is obtained 
from the blood of horses or other animals 
containing the antibodies pro- 
duced artificially. It was found 
that killed bacteria, when injected 
into man or animals, would arouse 
the antagonism of the body cells, 
much as the live bacteria would 
do, and that the cells would pro- 
ceed to generate antibodies. 
Going a step further, the re- 
search ‘scientist made ' another 
great discovery—serobacterins, a 
Product containiby both antibo- 
dies and bacteria. ‘The 
antibodifs aftack the disease 
the patipnt, while the killed 
lis to produce 


physician of the future 


"EVER the gature of the virus, 
share of his aki toward 


ether it bé the microbe of 


infectious not plague, dysentery, cholera, typhoid, the 
tion, but by adual i virus of rabies, of the toxin of diphtheria, 
patients. vy, or whether the microbes are killed of 

Compare thgpresent and past history living, this process, known as sensitiza- 
of disease pe you will be struck by the tion, ‘confers on them properties that 


progress /oging made in immunology. 


Mortality statistics bear 
eloquent testimony to 
the marvels immunology 
hhas accomplished with 
smallpox, h 
cholera, bubonie plague, 
‘and other diseases of the 
same malignant type. 
‘Two principal weapons 
are employed by science 
in the cure and in the 
prevention of disease by 
immunology — bacterins 
‘and serums, A bacterin 
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Amazing Plane Its Own Parachute 


MAGINE, for a moment, that ‘The secret that lends. practic- 


In Emergency the Wings Drop auiity to the invention lies in the 
rose manner in which the separable 
Fy thousands of foc tbere off and the Body Unfolds pecs are bald Vogutonr fo tent 
‘the earth. they can be released almost in- 

‘Suddenly comes a sharp ex By Truman Stevens stanly. ‘The fastenings are 


plosion, ‘The machine dives serews with. interrupted 
dizzily. A moment or two met threads, “which may be 
‘more, you think, and it ‘SAILS OPEN. locked together or unlocked 
be the end, AUTOMATICALLY simply by one-eighth turn 


But at the instant Rereasing AFTERRELEASING — of the screw. The entire 

Bours. mechanism for releasing all 
the various fastenings is 
controlled by the pilot in a 


single operation. 


'HUS, simply by swing- 


. PARACHUTE 
CENTRAL PASSENGERS ing the handle of a 
abd SHNNG CHAIRS, lever, the pilot can separate 

machine. The shaded portion represents the wines, power the wings, motors, and pro- 
dive, the rounded plant, wed tanks, all released by « control lever in the pilot's pellers from the’ fuselage. 


Same lever simaltaneoualy. releases the parachote (ia parc acieaeaea Te 


leases the segments of the 
fuselage covering that open outward to 
FOLDING form the parachute. ‘The complete re- 
SIDES OF BODY WEBS Jease requires not more than a few sec- 
‘onds. To prevent the big umbrella from 

turning inside out, wire stay ropes 
connect the outer rim of the para- 
chute with the nose end of the center 
shaft. Danger of the plane's catching 
fire after an accident in the air would be 
ited by the release of the fuel tanks. 
interesting feature of Captain 
invention is the manner in 


the fuselage, itself & [a 


ward gently under the dome of a giant 


parachute. ch he provides that the passengers 
Just such a combination airplane and shall remain seated upright in their chairs 
parachute, amazing in its conception, yet even when the nose of the ear is pointed 


astonishingly simple in design, is’ the 
recent invention of Captain Lepinte, a 
French aviator, who has gained distine- 
ttion for the production of several other 
safety devices for airplanes. 

Stripped of its superstructure, the flying 
machine is an immense folded parachute 
in itself. 


downward. He has designed the seats £0 
that they are attached by pivots to the 
center shaft of the fuselage. ‘Thus, what- 
ever angle the fuselage takes, the chairs 
always swing to an upright position. 

Captain Lepinte estimates that the ear 
would descend with a velocity of not 
more than nine feet a second. 


Airplanes Hurled to 
Bits in Test 


Terrific Crashes Against 
Wall Show Faults 


By Newton Burke 


ITH crashes that echoed through 

the surrounding country for 

miles, four airplanes recently 
were hurled to destruction down an in- 
cline and against a concrete wall at Wilbur 
Wright Field, Dayton, Ohio, in a spec- 
tacular test ‘conducted by’ Army Al 
Service engineers to ascertain the prin- 
cipal structural weaknesses of aircraft and 
to determine the causes of airplane col- 
apses, as well us explosions and fires in 
fallen planes. 

‘The four planes selected for the test 
were old and of obsolete models. The 
‘wings were removed to prevent the planes 
from rising. ‘The machines were sent 
away separately from a concrete platform 
25 fect high, from which an inclined track tion from shelters 25 feet awa; structure to be deluged with gasoline, 
led to a concrete wall 100 feet away. In each case the propeller thus readily starting a fire if sparks 
Each plane was lashed to the track, and bedded itself in the Pepe ‘of occur. This method of descent was not 


Crashing in this position causes the entire 


its main gasoline tank and the gravity about a foot. ‘The lier was re- reproduced in the tests, the runway 
tank on top of the fuselage were filled with duced to spliytnf Ea ye re- down which the planes sped being. in+ 


100 gallons of gas. ‘Then the motor was bounded slightfy (gm the walf, then clined at a comparatively small angl 

atarted, the throttle was thrown wide crumpled into Ashfpeless afidethattered ‘The army engineers are not yet ready 

‘open, and the rope that held the craft cut mass of metal. to announce the results of the teats re 

with’an ax, sapere eayeebled the peeve shrieks a ltr 
Immediately the plane plunged for- raplane cab 

ward. “Gathering momentum with cag] lir@orbxploded 

revolution of ite propeller, it attained yf Army bafincers 

speed of more than 100 milesjan hourbg@ — statedatfferward th ; 

foro it reached the bottom/oBxhe incliffa the exude 

‘The crash heard as excl] pfade in tyfn~yexplodon ° 

struck the thick wall a{onfrete wax that have 


terrific, Bits of wood and mptal were” earth is high 
east high in the air, In one cakmeremall terious, Usual 
sliver from n propeller rosga0P fect in the though, it 

air and fell 100 fect awky. /A spray n 

usoline drenched photogrydhers and en 


The Crash—and 
What Was Left 


rod feet inthe air during the 
Hichey, Fla. The eompte 


EVENTY thousand pounds of dyn: 

‘mite—enough to blow up New York 

City if carefully placed—went off 
one day down in the mountains of Vi 
ginias With the touch of an electric but- 
ton a mile or two away, the detonating 
spark darted with incredible speed 
through hundreds of auger-like borings in 
the vast pile of rock and earth, toue 
‘the metal caps embedded in thousands of 
dynamite sticks. With a single impulse 
these chemical contrivances let loose 
their titanic force, lifting the whole 
mountain from its base and toppling it 
over into a deep gorge adjacent. 

‘Thus the mountain, upside down, 
formed the foundation for a great dam— 
‘a structure that would have required 
enormous masonry work otherwise, far 
down in the depths of the canyon. 

On the lowlands not far from this 
somersaulted mountain, I stood the other 
day and watched a crew of men place 
dozens of dynamite sticks in the ground 
ina straight line, perhaps six or eight feet 
apart. Dynamite sticks are round and 


Blasting a River Channel—A Man-Made Geyser 
Dynamite now can be pat to work in water ae well as in earth or rock. 
‘Thin spectoculr photogragh shows how tons of water were Buried ben: 

ng of s channel in Cotee River, ear 
‘channel, 20 fect wide and seven fet 
rp, connects the Gotee River for navigation with the Gif of Mexico 
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The TAMING 


How this terrible giant has 
It lifts huge mountains and 


fingers, and a few inches long. 
They look like compressed saw. 
dust, stuck together with mo- 
lasses, maybe, 

Why the sticks should be put 
in the ground in such a way 
might not be apparent to the 
casual observer; but presently 
there came a quick staccato 

noise, as if a row 
— of soldiers in 


‘something 

magical. 
Where the line 
that marked the 
dynamite had been 
lay a ditch, four oF 
five feet deep and 
‘wider than that at 


age channel almost. 
as neatly dug as if 
hundred laborers 


search work has made it possible within 
the last year to do things of this sort, 
along highly specialized lines. Scores of 
scientifically trained men spend their ly 
prying out of science explosives of kinder 
disposition but of greater capacity. 

To learn something about these men 
and their work, I went to the experi- 
mental station of E. I. Du Pont de 
Nemours & Company near Wilmington 
Del., and there Dr. C. M. Stine, 


By Robert 


of the magic th 
aming high explosives for 

‘He showed 

ily the giant dynamite 

syed to save time and 


ink that dynamite works 

fast in this sort of excavation,” he 

ively the time required 

lor the wave of explosion to run along the 

1¢ of the ditch is long—maybe a good 
tion of a second. 

‘The control of the speed of explosion 
fs an important phase of the work with 
dynamite. It may seem grotesque to say 
that dynamite may be slow or fast. But 
apparatus has been devised for measuring 
the rapidity of explosion where the veloc 
ity is three or four miles a second. 

"To the every-day spectator the whole 


as 


How Dynamite Cut Off a Chimney Top 


Clipping © fve-ton section from the top of 
Sent ack st Gibbrtows, NJ. wan soon 
Pinked wecenuly wath" dynamite “almont at 


neadly if ited been sawed off. ‘The upper 
Picture shows the faling” section ia mide 
Esiow: How ie looked when i struck the earth 


been put to work for 
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of DYNAMITE 


us— 


cuts wood into stove lengths 


Bracefield 


series of explosions seems almost simul- 
taneous, ‘To the research chemist, how- 
ever, the difference in speed is of great 
Importance. He ean quicken the wave or 
slow it down as he pleases.”” 

Doctor Stine described recent 


in removing the danger of handling hf) 
explorives in large quantities, citing/thg— 
fact that in New York State : 


mile diteh dug cooperatively by farmers 
with dynamite, 


“IN THE old days,” “you 

recall reading of t~ laborer ho ex- 
terminated himself while thawing dyna- 
mite, ‘The elimipation of Yie necessity 
for thawing, thréiigh the pr¥uction of a 


of the work the scie@tist has acdymplished. 
In the iron-ore p6yAtry, non-tréering 
dynamite now is ised at 20 degrees 


below zero,” 

‘Out on the highways of the Rockies 
next month, automobiles will get 
through with ease, where in former 
yeara motor traffic was often im: 
possible before June, or even July. 
‘Phe modern method of opening such 


fee and snow and break it up—with 
dynamite, 
In the same manner ico jams-in 


the rivers are blasted. In northern 
New York State not long ago a huge 
mass of ice formed above a large 
paper mill, and the impounded 
waters menaced the plant, Dyna- 
mite was shipped in response to a 
telegram, and the ice was dislodged 
ina day, 


Quite’ as specta 
ular is the blasting 
of log jam that not 
only threaten to 
flood whole regions 


it the logs from floating to the 
Here again dynamite comes to 
Jt always lets loose the bar- 


but pres 
sawmills 
the reset 
y wrecking jobs, too, dyna- 
, in a few seconds, the work: 


hile factory. For years it had disfigured 
the college settings. At last the contract 
was let to have it taken down brick by’ 
bbriek—but a dynamite contractor offered 
to ‘small fraction of the 
price involved by the other method. Be- 


and gradually enlarging the opening, he 
felled the huge chimney as accurately as 
the woodsman fells a tree, along a given 


‘Testing Explosives 


How the Force of Dynamite Is Measured 


‘Another testing apparatus. the ballistic pend 
[Megs measures the explouve force of dynamite. 
‘The percuasiom in mace to act sgainat the ball, 


‘of a pendulum. cauring the pendulum to vibrate. 
‘The ‘amount of vibration then ie mearared cas 
Calrated arc, Fexistering the force expended 


End even drop it without its em 
Dloding. Thousands of tons of fe 
re: teamaported every yetr by 
‘load, wan, and otortruek 


line. So close was the reckoning 
that it had to graze one of the col- 
lege buildings in its descent. 

‘Quite kindly is the dynamite that 
cuts from the hillside slices of white 
‘or polychrome marble. Ones upon 
a time the individual workman 
quarried these slabs with infinite 
labor. But now small charges 
of dynamite are inserted along an 
indicated line and exploded simul- 
taneously, with a gentle dynamic 


quarryman 


‘Almost benign also in the dyna- 
‘used for tree planting. 
“On one occasion,” Doctor Stine told 
group of women gathered for this 
purpose, and not knowing that dynamite 
was to be used they stood about the work- 
men as the sticks of explosive were cut in 
pieces. ‘They began to inquire what the 
‘stuff was, and fled in disorder when they 


found out. 
“WVHEN the dynamite was placed in 

the hard soil and exploded, there 
‘wan just a murmur and a tiny upheaval of 
earth over each charge. But the soil was 
loosened far down into the ground, Not 
only was the planting accomplished with 
ease, but the young roots had every 
chance to grow easily. 

“This particular use of dynamite has 
become widespread, in the setting out of 
orchards, for example. Moreover, ex- 
traordinary results are on record where 
orchards had practically ceased bearing 
and were rejuvenated through the loosen- 
ing of the soil with dynamite. 

“Dynamite is an adjunct of farming in 
cut-over regions, where whole field 
freed from stumps in a few days. 
tractors go even further and split the wood 
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How # 100-year-old farmhouse was completely razed by a dynamite blest. 


‘wagons transported it, with all sorts of 
cushion arrangements; yet not  infre- 
quently serious accidents resulted. 
“Today this same nitroglycerine, with 
all its old appalling force, has been har- 
nessed into the compound called ‘dyna- 
mite,’ so you ean eut it, serape a hole init, 
burn it, or even drop it. ‘The explosive is 


into stove: lengths at the same time. 
In Florida a large grower of vegetables 
found his whole erop in imminent danger 
of ruin by water that backed up over his 
land after torrential raina. He called int a 
dynamite contractor, who told him that 
the small ridge that held the water could 
be blown away and the crops sayed, but 


below, ‘The grower guaranteed to 
the bridge—and the job was done in 
hours. His erop was saved. 


“Subsoiling via the dynamite YAU 
is now widely employed. , Twenty #i 
pounds of explosives are buged e 
for agricultural purposes 
[8 MINING, of cqurse,explosisps 

‘an exceedingly intyortant rolgf Here, 
though, their use in Wee past been 


surrounded wi 


you could watfiA\the dypamite research 
men in their of these mine 
problems, y% d find a huge steel 
chamber “gallery,” which 
duplicat 4 other conditions 
in the ‘This apospheric content 


has been sAentifieally manu- 
lot Joose in the gallery. 
fe dénouement. With the 


devices at a safe 
outside, A Yny spark is flashed over a 
ire, anf jhe mulled explosion in the 
eliamber ‘xemplifies the actual. blasting 
underground. Now the seientifie appa- 


Only « stone pile remained 


transported safely in 
great quantities on the 
railroads, and even goes 
through wrecks without 
exploding. 

“All this has not come 
about accidentally. It is 
no, mere question of 
pouring the nitrogyleer- 
ing into sawdust of some 
other absorbent, and 
molding it into’ cylin- 
drical sticks, A most 
extensive chemical re: 
search has done it, To- 
day the manufacture of 
high explosives stands 
twelfth in the list of 
hazardous occupations. 
“Some of the ordinary constituents of, 
dynamite, aside from sawdust, are wood 
pulp, cornmeal, flour, sodium ‘nitrate or 
sulphur, combined with high explosive 
compounds that have been built up in the 
chemical laboratory with a view to ob- 
taining a chemical molecule expecially 
adapted to industry. 

‘Much of our advance in producing 
better high explosives in due to scientific 
control of the chemical reactions of com- 
plex chemical compounds.  Large-seale 
chemical reaction is no longer a matter of 
individual judgment. ‘The rate of mixing 
ingredients, the quantities and the tem- 
peratures and pressures are controlled to 
the fraction of a degree. Mechanical de- 
vices make the manufacture as fool 
proof as possible. 


“HEN, after all other problems have 
been considered, the research man 
is called upon to produce dynamite on a 
commercial basis, It must. be made 
cheaply enough to be marketable, In his 
search for cheaper high explosives, he 
hhas competed with nature in the aynthe- 
sis of the raw materials that constitute 
the starting point in high explosives. For 
example, the glycerine forming the bs 
of many nitrated compotinds us 
dynamite is usually obtained ax a 
product of soap. ‘The research che 
hhas perfected methods for producing 
artificially a glycerine identical with that 
occurring in the animal fats. 
“Sometimes sugars are used in making 


ratus measures all the gases exuded. Of 
course, the problem is to manufacture ex- ©: 
plosives that will eut down toxic fumes to ~ 
the minimum, 

“All through the experimental work with 
dynamite has run never-ending research to 
make this explosive safer,” Doctor Stine 
told me. "To start with, we had the 
treacherous nitroglycerine, an oil that had 
a habit of exploding on the least provoca- 
tion. It was once used in large quantities 
despite its terrible disposition—partieu- 
larly in the oilfields. Specially designed 


Felted by Dynamite 


LUN: wsuareo 


River 
Chess 
Re'the ett isan eiew 
‘Sen ditch due by avae 
mite. The tices 
of dynamive were pled 


Apel, 1925 POPULAR SCIENCE MONTHLY 35 


New Buoy Periscope Sees and Hears 


Flashes Pictures to Submarine 
GP. 2000 Yards Away 
sxaiscope ON svov 


WHICH DETACHES FROM > 
DECK OF SUBMARINE 
OATS E 


‘When not in we, the devioe a earred in the superstructure. _ Pictures 


N AMAZING new type of peri- 
scope, which floats on the surface 
far away from the submarine and 

‘carries to the latter views of the m 

ing sea by means of principles 


= ) cable. ‘These impulses ure received in the 
conning tower, where they are reconverted 
into light waves by a reverse of the trann- 
mitting procem, and viewed on a screen, 
‘The images produced in the submarine by 
this method are said to be accurate 
enough not only to identify the objects 
that cause them, bug to enable the sub- 
marine to fire upon ships seen through the 
distance periscope with every chance 

of hitting the mark. 


“T225,type of periscope not only ean 
according to its inventor, but 
‘The latter operation is 
by supplying the device with a 
sensitive microphone and amplifying ap- 
paratus whereby sounds such as are made 
by the motors of airplanesor the propellers 
of approaching ships are heard in a 
receiver in the conning tower. 
‘The electric periscope, according to 
Doctor Clarke, would insure safety to the 
occupants of a 
by guarding 
against attack by enemy 


of pictures, has just been 
consideration by the U. 8. 
ment. 

‘The periscope is the 


marine to observe 
of detection by syrfat 


ie buoy by pumping. Other 
controls operate an electric motor by 
‘means of which the device may be rotated 
through 360 degroes. At 14 feet, its maxi- 
mum elevation, the periseope's’ radius of 
vision is said to be 11 miles. 


rounded by hostile ships, he 
would cut the cable con- 
necting it with the subma- 

rine, and leave the periscope 
behind as a blind while the 
submerine eseaped. Doctor 
Clarke also asserts his in- 
vention might be used as an 
automatic sentinel to warn 
coast-defense fortifications 

of coming attack from the 

sea. His device, he states, can be built 
complete for about $15,000, ‘The ordinary 
telescope type of periscope costs between 

$8000 and $12,000. 


BENEATH the periscope tube is {series 
of selenium cells connected with a 
sort of radio transmitter. An image of 
whatever the periscope ‘‘sees” falls upon 
these cells, and the variations of light 
intensity due to the shadows and high 
lights of this “picture” cause correspond- 
ing variations in electrical impulses that 
pass to the submarine through the copper 


Pee 
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Newest Weapons for Fire Fighters 


French Motor-Car Engine Pumps 24 Streams of Water 


Photteted from Smoke 


A Dizzy Climb 
‘Among the most important 
Bieces of madern fre casip 


epider engine iti capable of delivering 24 the large hose seen atthe left of the picture, 
‘lowater, ‘The water Notice 
=) 
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Do Your Eyes Tell You Lies? 


How theArioks of vision can be used to make fat people look 
slinher, big feet appear smaller, or to make your home 
and its rooms more attractive—Try these tests on 
yourself and see how your eyes can fool you 


FRIEND of mine, riding in the 
country with me the other day, 
was remarking on two houses set 

fairly close together by the roadside. 
“'T wonder,” he said, “‘why the builders 


that putting half a dozen low shrubs 
around a house and cutting an extra 
sized window (so as to make your eyes 
run sideways to take in all the windows 
instead of having them appear as 
spots) and lengthening the eaves 
could make a stiff, prim house look 30 
broad and c 
But [had studied how to trick the 
eye and I knew how easily it could be 
done. I had seen many curious prin- 
ciples put into practice in marine 
camouflage, principles that we never 
could have made work if the eye were 
not fairly easy to deceive. ‘The fact is, 
the eye can be tricked much more 
‘easily and much more completely than 
the ear, perhaps because the organs of 
hearing develop earlier than those of sight. 
‘When we are frightened, we instine- 
tively stop and listen. In the dark your 
eyes are practically useless, but your ear 
keeps on working just the same. Even 
while you are asleep you" ear keeps guard, 
a little drowsily perbaps, but awake 
enough to give you warning before any 
‘other sense will. Therefore, within the 


By Alon Bement 


range of its proper functions, the ear is 
considerably more to be depended upon 
than the eye. 

‘We often are not conscious of the de- 
fects of the eye until we begin to connider 
the matter seriously, but at a very early 
age we have learned to interpret the illu= 
sions that confront us almost without 
thinking about them. 

During the war, one of the earliest 
discoveries that we made was that we 
could reduce the visibility of objects 
fon the land by painting them to re 
semble the objects about them, but 
when we tried to do the same’ with 
‘ships, we found that it wouldn't work. 

‘The submarine had only to get. the 
ship between it and the sun, and there 
you were—outlines as clear as any- 
thing. Besides that, the atmospheric 
conditions of the sea change no often 
and so greatly that you couldn't count 
fon any given condition. You'd paint 
your vessel to be invisible in a green 
‘sea and the ocean would turn gray oF 
purple. 


AS. IT did't work, we had to try 
something else. "The next time 
‘we went to the opposite extreme. We 
wanted the ships seen—the more 
vividly the better. The reason for 
this was that the submarines did not 
attack from a distance. When a sub- 
marine sighted a vessel, it remained on 
the surface long enough to get the size of 
the ship and her exact course, and having 
made its calculation on where the ship 
‘would be in 15 minutes, it submerged and 
headed under water for the place from 
which it could attack at close quarters. 
We discovered that we could throw out 
the calculations of submarine pilots by 
deceiving them ax to the direction the 
ship was taking. When we found that we 


could conceal the true perspective of a 
vessel by the way we used lines, spots, and. 
colors, we wanted the lines, spots, and 
colors to show up as brightly as possible. 
‘The submarine judged the course of a 
ship by its perspective lines. Wherever 
omible we distorted. these lines; we 
pinched together or widened the natural 
Tines at the bow or the stern, or made wide 
marks across them,#0.a8 to conceal the true 
shape of the ship and thus in the end make 
its peed and course dificult to compute. 


OMETIMES we tried to make them 

ook long, sometimes short. ‘The fast 
vessels we painted to look short and 
stubby, and we tried to make the slow 
freighters look as slim and fust as we 
could. As a result of this sort of eamou- 
flage a number of submarines, in the last 


few months of the war, x0 
the speed and direction of 
were attacking, that they 
close to them, and being unable to 
their torpedoes fast en: 
run down or captured. 
Just to see hi 
how your eyes can 
yourself the s 
These pages. 
If you have any faith 
example, Figs. 9 and 4 
move the last vestige of 


8 going up, or they 
down? Look 
this time? 


‘What do you see 
‘You see just a design 
"Now, just what do 
you see in Fig. 47 Is there a solid block 
with the top toward you on the right, 
with a kind of wing and an open space or 
hollow at the left? “Or do you see the solid 


to the left and the hollow space to the 
Tight? Or do you see two solids set at an 
angle to each other? Observe this solid 


carefully. Does it seem to slip over to the 
other side while you are watching it? It 
is an odd sensation to see it change right 


of which we used during tie war in paint- 
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ing ships. ‘These curious coats of various 
ccolors were put on, not to render the ship 
invisible, but to deceive the enemy as to 
tthe size and shape and the course it was 
pursuing. 

If you will hold your hand before you 
silhouetted against a bright area like 
a very bright sky, you will see, if you 
move it swiftly to the right, a bright line 
just behind its back edge, and outside that 
a dark shadow, a sort of a ghost of the 
hand itself. 


[TAKES @ keen eye to see this ph 
nomenon under the most favorable cit- 
cumstances, but we are told that the light 
‘and pursuing shadow are always just be- 
hind any swiftly moving object. ‘This is 
‘the reason we cannot see a really swift 
motion. The dark edge following gets 
confused with the real edge, ‘The camera 
rarely reveals this, and that is one reason, 
it ean show thirigs the eye eannot see. If 
the fast camera can eliminate this confu- 
sion of edges, there seems to be mo reason 
why seience may not ono day hand us a 
pair of eyeglasses that ill do the same, 
‘We have glasses to csfroct far 

near sight. Why Aot glasses for swift 


Ifyou take a deep red 


Which Neck Looks Longer? 
‘The mam with a Joh neck usually seeks to 
take lok shorter by wearing @ high collar, 
‘Aetcaly the hgh coh maker Took longe 
‘The medi in the picture are he same length 


background, look at it for a while, then 
place strips of gray paper against it, the 
strips will appear a ghostly sort of green, 
‘On a blue surface your strips will look 
orange. Easier than that, try looking ata 
strong electric light fora few minutes, 
then look at a blank wall. You'll see the 
light exactly the same shape, but the 
color will be purple. 


A, BOOK on dress recently warned 
against wearing too much orange, 
because it gave blue shadows to the face. 
Primary colors—red, blue, yellow, green, 
orange, and purple—have a tendency to 
make us see their opposites. In other 
words, wherever you see one of these, its 
complement will be hanging around and 
you will eatch glimpses of it now and then 
out of the tail of your eye. 

‘So, you see, your eyes can't be trusted. 
‘Things are not what they seem. At first 
it may appear rather a low trick for your 
eye to play you; but when you think 
about it, I believe you will agree with me 
that it is a fair arrangement. If the eye 
could not be tricked into making 
‘spaces seem low, and broad ones slim, you 
would have to’go on living with your 
imperfections. Eat with an understanding 
of the law of tricking the eye by subtle 
placements of lin and colors, it is pos 

(Contin: om poge 145) 
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Why the Eclipse 
Was Late 


, Lit 


How Science Is Adding, 
Little, to Our Knowledge 


T January 
‘was in some respects the most 
remarkable eclipse of the sun in 
the history of the world. 

More people undoubtedly saw that 
eclipse than saw any previous one, for the 
reason that the path of the ‘moon's 
shadow was acrows territory mory thtNely 
populated than any that thy sfiadOy 
ever had traversed. —Likewisg, An thy 
path of totality stood a larger number 
astronomical observatories than 
bofore were situated in the path 
single eclipse. Because of availabl 

mnees of transportation, many Xme 
‘an ustronomers whose permanent st 
tions Iay outside the path of totality 
found it relatively easy to move their 
instruments and establish temporary sta- 
tions at places from which the phe- 
nomenon would be visible in its entirety 
Clear skies virtually throughout the path 

f totality facilitat 
cectipse in all its pl 
and laymen, 

Due to te 


first eclipse in history of which the world 
was assured of permanent photographic 

scords no matter what the weather; for, 
if the day had been dull, airplanes could 
have ascended high above the clouds and 
the photographers snapped the hidden 
sun in the mistlees light of the upper 
atmospheric strata. 


LSO, at least one entirely new and 

‘unique investigation was made when 
science seized the opportunity offered by 
the eclipse to study the mysterious effect 
of darkness on radio transmission and 
reception. 

In short, Nature arranged and carried 
out the details of the eclipse like a master 
stage director, and supplied at one time a 
gorgeous spectacie for the layman and 


Raymoi 
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of the 


By 
JJ. 
Brown 


the means of making the elynplex obbeliva 
tions iif ‘asthonomers Ive 


learned all thyfthey know bout the din, 
The, ¢ in starthbe, 


ora 
{& frsons that wil be explained pree- 
entifrugver occur exactly on time; they 


alw&y'a rive a little later or a little earljer 


predicted. 


And #0 it would seem that with-eOrgti- 
tions so favorable this eclipse {ught]to 


have yielded a wealth yal new scientffic 
knowledge regarding Ape s\n. Possibly it 
will. At the preset” wrifing, howevbr, 
approximately a month giffr the ecliphe, 
‘icience has but little tofgport, the reason 
being that knowledge dMthe sun is wrung 
with almost incredible slowness and diffi- 


Photographed from the Air 
‘Ao airplane picture of totality made from # 
eight of 18.000 fort by the Faircihd Aerial 
Camera Corporation. Note that the met 
Sppears sau shaped.” This distortion i due 
{2 the fact that the siplane was moving 
‘apy wen the photagrapt war made. It 
owever the day bad been cooly” preventing 
{ound cameras from enaporne the wectale 
ia eee ae ened one? 


fimmeter of the moon memured shout 


The Sun in Total Eclipse 


tor of 
wwarthmore 
leader of an 
the eclipse from 


KovoGtionthatbier 
fa Jonata ot the Sovateey nt Yee 
daderly, New Haven, Conny explained 


to the writer a few dayx ago why new 


knowledge of the sun is so rarely obtained. 
“YY HAT we know of the sun," he said, 
“iy the cumulative results of 


thousands upon thousands of observa- 
tions made during hundreds of eclipses 
wer times. No one eclipse can 
<j to yield results of a startling 

Asn example of the slow way 
whiclr things move with regard to the su 
talce helium, ‘This element was discover 
in th na of the sun during an 
1868. Almost 30 years passed 
s learned chat helium was a 
lement also: and it is only 
ter of a century-or-so-Iater, 
san is finding a useful application of 

mn in the inflation of airships. 

as no discovery made at the 

‘e comparable in important 
h covery of helium. Of that we 
Just what information of 
tant nature the eclipse will 
il not know for months prob- 
‘Years, perhaps; at least until we 
have completed the measurement of our 
photographic data and our calculations. 
“Our photographs already have. dis- 
closed one fact of interest to the astron- 
namely, that although it is only 
234 years after the minimum sunspot 
period, the shape of the corona shows that 


before i 
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COLDS: 


By Malcolm MacDonald 


ratio declines, until the last days of the 
year show the average-tine within hailing 
distance of the lowest point between 
October 1 and June 30. This comes at a 
season when Massachusetts is in the 
midst of a New England winter and New 
Orleans, » and San 

if., are living outdoors in 


the sunshine, 


US do actual health records contra- 
dict our common beliefs about colds. 
‘The new year starts with an outbreak 
‘of colds that begins Inte in December, 
finds its peak in the early days of January, 
and sharply recedes before the middle of 
the month. From this time forward to 
the end of June there is a steady decline 


Why Colds Spread—Beware of Sneezes and Coughs in tection aloes 
Af you are nthe path of» luty meene wach se contagioun. The crpalent, overfd man i the ‘The groups on which the figures of the 
thinyou re more likey to-catch cold than if Fea. who apparently te the fest conceroed, ie a 
you re en severe weather or ext your the one” who probably” ls more’ suscepti Health Service are based may be regarded 
Kear wets "Por the common cd in ettremcly to" contagion than’ the thiancr panceugrs as being fairly representative of the entire 

Population. For the greater por- 
HEN you have a cold— tion the survey deals with college 
‘and most of us have one students, among whom more than 
or more each year—do What Science Has Found 13,000 individuals were examined. 


you blame the weather?” Most of College students are likely to. be 
indo, Miserable and wretched, of the aame general age. To offect 
wwe speak harshly about the Out about Colds this ‘selective. grouping, and to 


weather, stay indoors, and keep ‘The common cold is extremely con- atoed more intimate stady_of 


our feet dry. ago y conditions in family life, the re- 
Now wet fect are not to be ce ae earch also has embraced groupe 
MEN ae es Yes not come from bad weather or | — Sftturulie througheat the Gravel 
reports of a recent survey under- wet feet, but from germs that attack States, with reports covering 
taken by the United States Public those whose phy jon makes entire households, —_ including 
Health ‘Service indicate that we them susceptible 
‘ean no longer be sure of our ground Each of us, fers from 
when we blame the weather for a 3.7 colds a y 
cold in the head or other nose and Colds make 1 [| 
throat disorder. youth and age. iM worlirs and 
‘Thin survey in the first effort of | Sity dwellers seem peat 


its kind to determine when, how 
often, and why, we suffer’ from 
colds, coughs, and allied ailments, 


them tha 


those who ha 


country. 


‘The results seem to have upset fober\is We worktime of the Year 
number of popular beliefs. Chief for ids er bad month is January. 
among these surprises is an ind- Jue is the eofith in which you are least 


cation that meteorological coidi: 
tions, at least during the year 
ed hare le neta os 
Png eg 
ieagt wligen 
pony 
Ma ac of relationship be 
weather-in the Unit} 
roared fn the sarin 


between cold-occurrence in the ri 
North and that in the warmer Sout and 
feago 


borne out by a 
these reports. ‘The 
are, however, that 

jt most frequent 


sections under 
the. highest preva 
lence of trouble comes in 
October. For all the-sent 

and Boston—and at very nearly the same embraced in the study th 


Pacific Coast. In general, New ¢ 
and San Franciseo suffer’ with C 


October “epidemic” was 

shown to be perhaps 20 per 

HIS conclusion, reached by the Public cent greater than the next 
Health Service, is based on reports of highest ratio, reached in 

health conditions among representative January. 

groups of people in Massachusetts, Ohio, During the latter half of 


time of the ye 


Tilinois, Maryland, the District of Colum October respiratory troubles ‘Two Extremes 
bia, Louisiana, Montana, Utah, Arizona, appear to sweep from coast Indoor workers are more likely to catch cold than those 
and California, covering a period of to coast, and from New Eng- he. like the telephone lineman, work in the open air 

The lineman, ewever, i subjected to the continued 


land to’ the Gulf. During 
November and December the Tancepibie tr the much praver menace of Pecans 


little more than 
‘That colds 
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How you get them, how to 
avoid them, and how to 
treat them. Vital new dis- 
coveries about this most 
common of man’s ailments 


country, there 
seems to be an 
advantage in favor 
of the person living. 
away from the y 
congested centers. 

‘The reasons are 
obvious. City 
houses are apt to 
be overheated. The 
evidence brought 
forward by medi- 
cal observers tends 
to prove that 
where an indoor 
temperature of 
more than 70 de- 
screes is maintained 
during cold weath- 
cr, there is an in 


servants. ‘These latter groups included 
the families of medical officers of the 
army and navy, the medical and scientific 
personnel of the Public Health Service, 
and the faculty members of the selected 
colleges. 


PRELIMINARY compilations of the 

wwestigation, which, by the way, is 
still in progress, show ‘that in a fairly 
representative group there were few in~ 
dividuals who escaped colds during a 
period of 524 months. ‘The figures also 
disclose that only 10 per cent escaped 
colds entirely. In the period studied the 
individual cold average was 1.9. Should 
the same rate obtain throughout the year 
in the country, it means that if you have 
your share you will have 3.7 colds each 
year. 

In the past ther 


thas been no basis for 
tory disorders. 

‘The reason for this ix that in overheated 
rooms the relative humidity of the air, on 
which our health and comfort largely de- 


ments are not inchided in the lists of dis 
eases that must be reported to the local 


authorities. But by con- 
tinued investigation the Pub- 
lic Health Service hopes to 
obtain much additional ine 
formation ax to the preva- 
lence of respiratory ailments 
and their causes, 

While the data so. far 
fathered shows clearly that 
all sections wuffer from num- 
bers of common colds at 
about the same time of year, 
the outbreaks in New Or- 
Jeans are entirely independent 
of those in Chicago, Boston, 
and San Francisco. Appar 
‘ently there is no exchange of 
infection in these outbreaks. 
‘The attacks come relatively 
simultaneously. 

Another phase 
of identity is found 
in the duration of 
illness, From north. 


Make Your Own 
Hygrometer 


1. Get plenty of seep ia 
2 Scl-tentiaeed rom 


Four Ways to Avoid Catching Gold 


a 


2. Im the morning take a 
‘cad ips then arin rab 


pend, is likely to be unusually low. “ Rela- 
tive ‘humidity” means the amount of 
moisture in the air in comparison to the 


When this dry air from the 
outside comes into the house, it is 
warmed. ‘This makes it eapable of hold- 

«ing much more moisture than is already 
init. Consequently the relative humidity 
of the air in the home is very low. 

In many homes the air in the winter~ 
time is drier than the air over a desert. 

‘The results are 
that the perspira- 

tion from our 
bodies evaporates 


to south and from 
feast to west the 
average length of 
disability for all 
respiratory disor- 
ders is slightly less 
than 64 days. 
Medical experts 
‘on the subject tell 
‘me that the com- 
mon cold is no 
respecter of years, 
but comes to old 
and young alike. 
‘The “same may 
bbe said concerning 
sex. Apparently 
boys and girls, men 


How to Find Relative Humidity 
\* the top until you come 
Stats ate enter ees 
‘The diference will be 10 degrees. Now & Gry bulb reading of 70. At this point 
fun down the ‘column that has the the mumber 56, he relative humeity. 
Difference between dry and wet bulb thermometers 


Dy 12 3 4 5 6 7 8 9 10M 12 13 14 15 
Bulb 

50 93 87 Bl 74 68 G2 36 SO 44 30 33 8 22 17 12 
52 94 BE BI 75 69 63 5B 52 46 41 36 30 25 20 15 
54 «94 «BH 82 76 70 65 59 S4 45 43 38 33 28 23 18 
360 «84 «BB 2 77 71 66 GI 55 50 45 40 35 31 26 21 
58 94 BO 83 77 «72 «GT G2 57 52 47 42 38 33 28 24 
6 94 «89 BF 7B 73 «6B G3 SB 53 49 44 40 35 31 27 
62 «9F 89 BM 79 74 «GD GF 60 35 50 46 41 37 33 29 
6 95 90 85 79 75 70 66 GL 36 52 48 43 39 35 31 
65 95 90 8 80 76 71 66 62 58 53 49 45 M37 33 
6B 95 90 &S 81 75 72 67 6S 59 55 SL 47 43 30 35 
70 95 90 86 BI 77 72 68 Gt 60 S6 52 48 44 40 37 
2 95 1 86 82 73 6S Ol 37 33 49 46 42 39 
7% 95 91 86 82 7% 70 65 62 38 54 SL 47 44 40 
76 96 OL 87 83 7o 67 63 SO 55 52 48 45 42 
73 96 Ol 87 83 Tl 67 6 60 57 

a0 95 OL 87 BS ne oF 7 


very rapidly, make 
ing us cold, ak 
though the room is 
quite warm as far 
‘as the temperature 
is concerned. If 
the relative humid- 
ity of the home is, 
between 50 and 60 
per cent, a tem= 
erature ‘of 68 de- 
frees will be found 
very comfortable; 
while with dry air 
a temperature of, 
from 70 to 75 is 
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What Huge Seas Do to Ocean Liners 


An Explanation of the Origin of Recent Giant Waves 


What Causes a Mount 
and 3 represent three separate 
ferent lengthy” Ogcnsignpiy the 


beige ite p= oo 

ihe ape Thine read happier: con wh 

Mie tf ffi Healy ar 
aeflgdees sae vit 


How Most of the the full force of beam seas crashes 
Done—When 1 vgainst her sides.” Because of 
with maximum velocity into the her weight and sice, the ahip has 
Trough of one of the great waves, little’ give” before such a battering 


8 the Worst of It—A heavy 
with greater force than it 


p (at left) can 
by the dotted nes 


ruck Atlantic 


feet. How is it, the 
a height as to di 
the decks and fittings of liners often from 80 to 30, 


Tie Pith of Seine cA tee: oesmt meee seems Ee chanel eat Ona ot 


does not rise quickly toa heavy of sea-going ships, quickly rises picture and line the artist, G. H. Davis, has given a 
‘wave, with the result that adeluge and falls over the crest of the wave graphic explanation. 
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7~! The Inventors Who Speed 
. =e YOUR MAIL 


Marvelous Time-Saving Machines 
Devised by U.S. Postal Employees 


By Norman C. McLoud 


of improved pra and newly in- Every hour collectors in the crowded 
vented equipmeg@ Congress encourages business sections of our large cities dump 
‘Twia LetterBoxen inventive genj@f within the postal service into post offices thousands upon thou- 


on leptin hie fo provide cash rewards for sands of letters. ‘These are addressed to 
mate oat Be Aco develop devices adopted wvery corner of the earth; they are 


idea ry the dey ent. Asa result, some of many sizes; in bundles and separat 
t speed ‘The envelopes face in every possib 
WAS in the office of a New destination have been direction. Some are upside down. Others 


business man on « Monday aft are crosswise and askew. And this 
a few weeks ago while he was Aging chaotic mass must be put in order. Each 
his day’ rere letter must be 


Heres a eter tnaphope wot san) \ lastohoty 
Prancinco by Saturdayy” nai. I won feel 
terlE Tough to send Be mal. Sy Ste atnae ot 
he decided, “it will get we Pri 

tavvered ch Sheard” 3 


ordinary faa 


When we address a letter to 
place two days’ railway journey 
away, we mall it 

fi 


‘end of the second day. 
Few, Lam sure, 7 

fer of '& piece of ‘mail matter {rom 

part of the United Staten to another iva 

process quite as complicated and quite as 

Wonderful as in the process by which 

tong sung in a broadcasting station on th 

‘Atlantic Coast is hurled throvgh the 

ether to be reproduced by’ the radio 

receiver owned by a man in ( 

Few, too, Tam sure, suspect that this ‘ 

neemingly simple process of mail tran eaaea 

in accomplished largely 7 

through the agency of a ahs 

‘vast number of ingenious aan iio 


Mechanical devices that Sago 
ave. beet developed for stare en 
that sole purpose. And it is incart thers a8 They 
nly by the invention of ett aoe 
there time-saving and labor- Serre fleas soe 
saving “devices that | the Socane at woe 
Post Office Department has for the cancelling machine 
been able to keep abreast of 
the tremendous pressure of 4 error, To do this by hand 
modern business and in- ~ would require an army of 
dustry. Tt permits no op- ~s clerks, and even then might 
eration to be performed by . result in utter confusion. 
human hands that ean be 
. ut the facing table bas 
Performed more accurately, solved the problem, Th 
efficiently, and speedily by > y device consists of two round 
tunetinery. platforms, the upper ea 
; ; Baclowe revolving. The 
"THE department, maior eC flerks "work on the upper 
tains an Engineering ‘A Mechanical Sorter platform, which resembles 
Division that is charged letters are fod mechanically into this remarkable machine, the operator i Miarge ‘dining-room table 


with the responsibility of simply notes the addres ‘and presses « corresponding Ery on s keyboard. : 4 
speeding the mails by means ‘Te tuchne then sutomnticaly cafes teletersto ther proper lesonbsies With & Slot at the edge. 


“ 


On this surface are dumped the letters. 
‘The clerks shuffle them about, turning 
them right side up, and drop them into 
the slot. ‘The letters fall to the revolving 


platform, and are carried along to outlets 
at the far side of the table—long envelopes 
oing into one channel, ordinary cor 
Tespondencesize envelopes into another. 


with the stamp in the upper right- 
corner, ready for the canceling machine. 
‘This facing table supplies an outstand- 
ing example of the 

spirit of eodperation 


‘and loyalty that pervades the tech- 
nical arm of the postal service. ‘The 
necessity for such a device had been 
recognized, Employees of the Mail 
Equipment Shops attacked the prob- 
Jem and speedily produced the table. 
Without this table the canceling ma- 
chine, which in large post offices has super 
seded the old-time practice of canceling 
stamps by hand, would be entirely use- 
Jess. A foreman’ in the Washington post 
‘office demonstrated this to me. recently 
‘when he placed an armful of unsorted and 
uunfaced dummy letters in the canceling 
machine. ‘The envelopes emerged with 
the cancellation marks virtually every 
place on the letters exeept where they be- 
Tonged. 


HIS machine bundles the normal run 

of letters—envelopes of various 
sizes and shapes—at a rate of 10 a second, 
Gas and telephone ‘or other con 
signments of mail matter of uniform size 
and shape, ean be cancelled in this ma 
chine at the amazing speed of a thousand 
aminute. 

However, these two machines do not 
solve the entire problem of getting the 
‘mail out on time, There still remains the 
highly difficult task of sorting the letters 
according to the destinations to which 
they are addressed. Virtually every: 
collection in a big city brings in letters 
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directed to every state in the Union and 
every country in the civilized world. 

‘The established method of distributing 
outgoing mail has been by hand. ‘Thus a 
clerk in the New York post office, for ex- 
ample, stands before a case containing 
about 60 pigeonholes, each marked with 
the name of some important city or 4 
geographical area, and tosses each letter / 
into its proper niche. 

For years the postal authorities sought 
a better and more efficent wap, 
machines invented for the pi 
to solve the probier, until r 
Ohio manufacturing Joncern 
device that literally Pas) perfol 
operation of .<jptritfutigaz. mail 
reading the,glldg-ses. 


‘The pressing of the 
‘rigger on the container that is 
‘only by the mechanism con- 
ii with the proper pigeonhole. There 
120 of the latter, twice as many as 
lly ure contained in the eases used 
for hand distribution. This permits finer 
distinction in sorting and makes unneces- 
‘second sorting. 


ESE inventions, of course, touch 
_W only one phase’ of the important 
“peration of keeping the mails moving — 
itandling iacoming tall matter. Tran 
porting the sorted mail to its destination 
Eke next step. Here, too, the Post 
Othes Departsornt bes "unde generous 
use of the gifts of science and the products 
of inventive minds, both in speeding the 
‘mail and safeguarding it in transit. 
‘And speaking of safeguards, the En- 
sieering Divison han called on scence 
fo ald fein supplying protection sgalaat 
bandits, Recently there was put into 
service a bandit-proof railway mail car, a 
veritable fortress, on ‘wheels, equipped 
with Ingenious devices to "protect, It 
against attack. Its walls, roof, and floor 
are armored like the sides of a battleship, 
entirely ‘Bulletproof, It ts equipped 
with, portholes through which 
shotguns may be poked to repel 
fn cooenits “Around the barrel 
of each gun is a metal ball, 
which, when the weapon is 
Thrust! through the” porthole, 
closes the latter tight, and per- 
mite the gun to be swung 
through « wide ancle. 

Tn the portholes also may be 
placed magnesium candles, 
thich wil Hehe the country fot 
Tait ‘alle sround snd expose 
robbers to the bullets of marks: 
men within the ear. Should 
robber seek to eeape the bright 

Cutter-Stamp Hare by diving beneath the 
‘A sombination sot buleta from shotguns, that 

Win'ae ae’ project through the floor. 


vifpumiachine, except that the keys 
represgfit geographical areas instead of 


‘A Lock that Won't Slip 

“The problem of mating « mailbag cord 
lock that wouldn't lip was solved. by 
‘Thornton L- Richardaoa with the lever 
Sicha shows bing” Tn Game 


Binde ie on the aide 


Twine Holder 


the letters of the 
As the oper 

address of a lette 

the key that corresponds. 


‘The letter moves along in a 
container, and is picked up 
by one of a number of metal 
carriers on an endless chain. 
This conveyor carries the 
container over a series of 
pigeonhole, each a recep 
tacle for mail for a particular 


‘Simple Spring Device Saves Fingers 
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A Terror to Bandits 


Beneath the ear are metal cones t Bat” This clones te porate hy 
scatter bullets in all direetic wheo the gun barre is thrust trough 
Numbers of ears of this type prob- 
ably will be constructed in the near 
future. 

Minor inventions issue 
from the Mail Equip- 


ment Shops almost daily 


One of the most sek 
of theve devices recent 
leveloped iva non-eruah- 
able nuilbag. The bee, 
Hehe ‘and "Wieldy, does 
not owe its durability to 
Transverse bracing, 
night Wo suspected, 
secret lien in reinforcing 
fevith a quartorineh of 
plymotae" a newly i 
vented material that al 
forbs all weight and 
Shock, diseibuting them 
through the length and 
Ireudth of the bay 

0 PROVE to m 

thatthe. bag. wll 
supny proationto r 
We rurneworth, Chief of 


the Engineering Division, 
Pluced: several em pty 
pasteboard. shoe "boxe 

In one, and then had a 
200-pound postal employee stand on it. 
‘The boxes eame out just as they had gone 
in,” Because the bag are flat and com 
pact, many of them may be packed on 
‘one car, thus permitting pack~ 
tiger that ordinarily - would 
have to wait for the next train 
to go forward. 

‘The problem of devising an 
coffective fastening device for 
Imailbags was one of the most 
troublesome that the technical 
men of the Post. Office De- 
partment ever faced. For 
years, bags had been fastened 
iy a cord lock that slipped at 
annoying moments. Dozens 
of mubatitutes had been tried, 
only to be discarded. 

A few months go, however, 
‘Thornton L. Richardson of the 
Mail Equipment Shops in 
Washington’ received “a cash 
award for devising « method 
for bending. tumbler springs 
for mailbag locks. ‘The govern- 
vention inspired "Richardson 


He Can't Crush It 


to tackle the fastener problem. As the 
result, he invented a lever _atyachmenty 


Tor doing a thing that 
ldn’t be done. 
f. D. Miller, of the Mail 
Shops, recently 
evolved a simple machine that 
in one motion cuts 20 lengths 
of the cord required for fasten- 
ing mailbags. Another ingeni- 
‘ous employee saved the Post 
Office Department a large sum 
of money by perfecting a 
holder that keeps in place and 
prevents loss of the twine used 
by carriers and clerks in tying 
bundles of mail, And a re- 
cently devised combination 
canceling stamp and cord cut 
ter, to be used by post office 
clerks in opening bundles, is a 
third clerk's contribution to 
the movement of the mails. 
‘Sometimes there is an 
element of humor in these 
inventions by postal work~ 
ers as, for example, when 
‘Tony Lombardi devised a 
“jig” whereby he doubled 
the amount of work he 


‘ffclney ‘ef the ew bandit 


"Withia'the car 
‘shielded by bullet: 


Srroundines 
Sie tongs the 
rmareemenAeaide of the car 


} 
ting “e7faachine for 


in mailbag locks. ‘Tony 
in to himself, fearing he 


inted improvement on a gov 
snt machine. It was not until hin 
superiors noticed how much more work 
he was turning out than any other man in 
the shop that his device came to Tight 
to Tony's utter astonishment, he 
ronliol & sich sesed, = ancien orn 
the Postmaster-General, and his "jig" 
was made standard equipment. 


NLY a short time ago, another cash 
award was made to A. E. Wilde of 
the Mail Equipment Shops, for a safety 
attachment for the punch presses tsed in 
the manufacture of mailbage. Before this 
attachment—a spiral spring that warns 
the operator of the drop of the punch 
—was installed, 31 employees had lost 
their fingers in'the presses. Since the 
adoption of the device there have been 
few accidents in that department. 
Airplanes, motor-trucks, und even 
caterpillar tractors, are carrying the mails 
today to people in remote sections. For 
every letter and every package that is 
deposited in a mailbox must go forward 
to its destination without delay. ‘That is, 
the creed of the Post Office Department, 
and storms, ice, snow, and countless 
other agencies seem to conspire to prevent. 
its being carried out. Against these op- 
posing forces the postal authorities have 
marshaled the powers of modern science. 


« | porucar science Moxruty ‘tila 


| New Milestones Passed 
How Problems of Flight Are Solved 


Rom Field, Arc 
scene of importa 
by army experts 


balloon "Iadder 


crankghaft 
he world's I 


the pataghute Wo open 
is suspended froma sfck pnd Giled| “Th varioug Strains and stresses automatically when 
with water. | Then Wegehtd arc Hung tolwhich al Sight would submit it the Yyarer must jump 


) 
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in Aeronautics 


by Aviation Engineers gs 


The 
Los Angeles ‘ 
Moored to 
the Patoka 


Above isscen the 
great dirigible 
Los Angeles 
vunder “tow for 
the first time by 
U.8.S. Patoka, 
the only ship 

the navy 


‘equipped with a 
rooting - mast. 
This test ‘took 
place recently in 
Chesapeake Bay 
‘and, like pre 
vious tests ‘be 
tween the Pa: 
toka and the 
Shenandoah, 
was entirely 
‘ruccensful 


Plane- 
| Catcher 


How England 
purposes to en 
ible the dirt 
gible R101 to 
pick up _ aie 
planes in Right. 
Guided “by a 


EADYING | = 


‘mirror, the pilot 
maneuvers his 
plane until a 
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Weather Man Makes 
His Own Climate 


means of a weather-vane. Air {rom 
thin funnel is forced through water 
and thence earried to all rooma of the | 
house through ventilation pipes. A 
smaller funnel, which carries off the 
used air, is faced away from the wind. 

ich room has two ventilators in 
its ceiling. One admits the fresh air and 
‘the other takes off the impure air. 

In one test of the rystem Professor 
Moore found that with an outside 
humidity of 41 per cent the inside regis- 
tration was 74 per cent. ‘The percentage 
CHIEF of the United States Weather can be regulated to nuit the convenience 
Bureau in Washington from 1895 to of the dwellers, he says. ‘The system is 
1913, Prof. Willis. Luther Moore applicable to any climate. With proper 
studied weather and climate closely. He was furnace control and a means of regulating 
‘especially interested in humidity. When he humidity, such as this system affords, 
built a home in Pasadena, Calif. recently, he ideal home climate is possible in any 
installed in it a unique system of ventilation. weather 

‘On his roof he built a water-cooling device Physi 


ns agree that high relativ 
‘A humidity in the atmosphere of a home is 


‘cise: The emma of sr adntied ! 
ee for humidifying and purifying the air. 
sn shove Gnging een the large intake funnel is faced to the wind by of vital importance in preserving health 


Actors Radio Play to Deaf 


NE hundred deat persons, who could not have 
out mechanical help, we 
ats 


New York City. Installed inv 
an adapta 


was. 
ek up 
of head 


mofie™ prevaaudy, report 
‘They arf hopeful that the experi- 
ot will open Py doors of HF theater to thousand to whom, 
_Shit now, they baye been closed. 


‘A scene in the play heard by a deaf aadience. ‘The microphone is con- 
Getled. “AC right! Perusas ithe audience equipped with Rend phones 


Where tie Wie These Crash Dows 


The Mechanics of Lumbering—A Dramatic Story in Pictures 


Largest Timbs 


Raft 


eet long. The logs, 
rae, form an immense barge 


From Forest to Mill 


Pited on flat cars, these great 
logs are shown on their way 
from. Washington 

the sawmill. ‘So the big trees 
are disappearing rapidly. The original forests of 
the United States, according to recent extimates, 
have been reduced from 5,200,000,000,000 

feet to 2,200,000,000, 
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The’ “MSGi ¢ Link” at Last? 


Discovery of ape-man’s skull may prove theory that Africa 
is the birthplace of man—New contributions to science 


male or female and was destined to 
remain so throughout life 

Recently, though, Dr. Oscar Riddle, of 
Carnegie Institution, Washington, D.C., 
from the shape df its skuli, Professor Dart suggested that this belief in the unalter- 
says that the nllwly discovered manlike able fixity of sex is open to question, 
ape could not yal speak, but hada brain Some years ago a female pigeon in the 
foringsof want and much more developed than that of an ape. Carnegie Institution's laboratory at 

Cold Spring Harbor, N. Y., de- 

veloped a disease that caused the 
degeneration of its vex gland, 
female birds having but one, 
‘This gland was on the Jeft side of 
the pigeon's body, In a short 
time a male gland began to de- 
velop on the right side of the bird, 
and before long the pigeon actu- 
ally had turned into a male, 

Experiments performed by 
Doctor Riddle and others on other 
pigeons indicated that the sex of 
birds might be chan 
less readily. Tt was 


| eee le pa 
tories, in countless shogs,_ Ars\the 
fields, forgoty mines zofen (tj he 


ik 
fay 


for you, ‘Thé volufre of 
ments in making yo 
and freer from the 


Natural and Artificial Suntia! 
‘The beneficial effect of ultra-violet rays, or artificial wnlight, in the prevention of 


Combined in New Treatment 


{Graph shows Dr. Mureay Levick a Brith pioneer ia. the une of mundi for hesling 
‘Semonstroting his new apparatus for combining natural and artical san fa 
In the treatment of children Note how refectors are placed above the patient 


disease is far beyond recording. Some of ‘That i, the brain was enlarged 
them remain forever unknown to fame. in those parts associated with 
‘On these pages are simply a few of the human  characteriaties. 
month's most important contributions ‘The skeleton remains consist 
to the world's useful aclentife knowledge. of two fragments. One is a 
brain cast, whieh is complete and 
=< . whole. The other isthe face of 
Ape-Man’s Skull Found — fescuu, which was found com- 
ESCRIBED ax the long sought pletely embedded in the lime- 
“‘miasing link,” a skull found re- stone of an old cavern. 
cently at Taungs in South Africa, is con- An interesting feature is that 
sidered by some scientists as the most the discovery seems to support 
important anthropological discovery ever Darwin's belief that Africa was 
made. ‘The skull i that of a creature probably the original home of 
‘with an intelligence rated between that of the human family. 
2'man and an ape, filling in the important 
gap that so long has proved a stumbling 
lock in the explanation of evolution. Gan Sex Change? 
Professor Raymond Dart, the noted GCIENCE always has held Saying the amacing rw of A etn, owe 
‘Australian scientist,who found the skullin © that sex was « matter deter- } Sahel 
a limestone mine, has named the creature mined at the very beginning of ‘of Sumatra, 
linking men with apes, “Australopithecus life by certain cell structures 
African known as chromosomes: that 
‘The difference between men and ani- long before birth the expected 
mals is associated with the sie of certain arrival was fated to be either 


‘Dakin, 
"Othe Dotancal Gardena at Buitensorg, Juve, 
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over that male glands developed on the 
right side much more than on the left. 

‘From these experiments sex changes 
have been brought about long after birth. 
Doctor Riddle suggests not only that the 
sex of an animal may not be the un- 
changeable thing it always was believed 
to be, but that, depending on the sex, the 
degree of sexuality is greater on one side 
‘of the body than on the other. 

Supporting this new suggestion that 
the difference between the sexes actually 
hangs on 2 most slender thread are ex- 
periments recently conducted by Prof. 
Frank R. Lillie at the University of Chi- 
‘cago. By a simple gland operation, per- 
formed on several hens when young, he 
hhas caused them to acquire virtually all 
the characteristics of male birds. 


New Antiseptic Stronger 
than Carbolic Acid 


MEDICAL men tong have dreamed of 
Aiscovering some universal anti- 
septic which, taken internally, would 
destroy all the disease germs in the body, 
providing virtually w panacea for human 
diseases. Now this dream seems closer 
to fulfilment with the recent development 
fof a marvelous germicide, said to be 50 
times more powerful than earbolic acid, 
yet so harmless that quantities of it may 
be swallowed without injury. 

‘The discoverer of the new antiseptic, 
called “herylresorcinol,” is Dr. Veader 
Leonard, Chairman of the Clinical Com- 
mittee on Antiseptics of the National 
Research Council. He and 
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Niagara’s Wasted Power 


WO and a half million horsepower are 
constantly going to waste at Niagara 
Falls, according to a report ma 


hhin agsociates spent 10 years yaiDOLE"LAMELLA gunatR WOOD 
in doveloping it in the  ORCEMENTING ceLLs 
Johns Hopkins School of SUBSTANCE 


Hygiene and Public Heath, 

earner Ma ie WATERCARRIER 
ments the antisep- CELAS 
te was frat fed to 
rabbits. When the 
‘animals. suffered 
no ll effects, Doc- 
tor Leonard. and 
the six men work 
ing with him took 
it" in. increasing 
doses, and eventuc 
ally" were con- 
‘ined that it was 
harmless. Tt was 
then that hexylresorcinol 
was successfully applied 
xt Johns Hopkins Hore 
pital for the treatment of 
patients suffering from 
Infections of the kidneys 
tind of the urinary tract 
In some eases, Kidney in 
fections of long standing 
were cleared up in 48 
hours, according to. the 
hospital records. The 
cures appeared to he per= 
manent, it was said. 

‘To determine just how 
farereaching may be the 
application. of “hexyire 
orcinol to disease in 
feneral, a committee of 
15 scientists has been 
appointed by the Nav 
tonal Research Council 
to work with Doctor Leo- 
hard in further research. 


HORIZONTAL 
FOOD CARRIERS: 


Fehr epee te 
apes acu 


cently by Samuel 8, Wyer, associate in 
mineral technology of the’ Smithsonian 
Institution. ‘This represents 87,800 eubie 
feet of water, which flows over the falls 
every second and which might be 
diverted for power purposes, he states, 
without marring the scenic beauty of the 


the American and Canadian Fal 
205,000 cubic feet a second, of which 94 
per cent is carried by the Canadian side. 
At present 56,000 fect: Is diverted for 
water power and 11,200 cubic feet feeds 
the Chicago Drainage Canal, the Welland 


Ship Canal, and the New’ York State 
Barge Canal, ‘This leaves 197,800 cubic 
feet, of which, Mr. Wyer maintains, only 
50,000 is needed for scenic beauty.” The 
remainder, he states, may be “harnessed, 
Further water-power projects at Niag- 
ara Falls are impossible uncer the present 
treaty with Canada, which limits the 
amount of water that ean be diverted for 
this purpose to 66,000 cubic feet, pro- 
ducing about 1,000,000 horsepower. 


The Work Your Eyes Do 


M037 of us realize,the importance of 
good eyesight; few, though, prob- 
ably know to what extent we employ our 
‘vision in our daily work. In a recent test 
conducted by a commercial concern study- 
inig problems in illumination it was deter- 
mined that the ordinary run of indoor 
workers—clerks, machinists, printers and 
the like—use their eyes 70 per cent of the 
time they are at work. 

Among 20 occupations that may be 
ghsoed as “‘close work” it was found that 
An only six did the necessity for close 
‘visual application fall below 50 per cent 
of the working day. 

‘The object of this eyesight test was 
to determine how much the production 
of workers may be increased by better 
illumination without placing an undue 
tax on their eyes. 
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Ten New Inventions for 
Pocket Check 


CHECK protector, 
carried in the vest 
vention for the gonvent 


tector 


I qnough to be 
pt, Ba recent in- 
of fpusiness men 
raifing of their 
f nurlbers needed, 
There is an ink 


REVOLVING metal stand, holding from two 
‘saves space and time for the postman delivering 


‘The protector perforates check and fills holes with Ink 


AN ELECTRICAL process for manufactur. 


claim, and it interferes in 
ith the movements of the bather. 
Ive controls the inflation. 


ing carbon black, a pigment widely used 
for such purposes as printer’s ink and car- 
bon paper, recently has been devised by 
the U. 8. Bureau of Mines. ‘The present 
process uses natural as. 


This Novel Fire Alarm 
Rings the Door-Bell 


cireuit of a house, so tt 
it sends out 9 wary pe 


New Voltage Tester Tells 
the Kind of Current 
10. TELL whether an electric current 
is alternating or direct, us well au to 
measure itr voltage, this new type of 
voltage tester hee bo . Tedoen 


“Testing voltage from a light sock 


apparatus is inclosed ina 
housing. 
A magnet coil 


‘Photograph shows the device be- 
ihg’used to test the current from an ordi- 
nary electrielight socket. 
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Our Every-Day Use 


Typewriters Silenced, 
‘YPEWRITERS fastened to desks with, 


saving wear on the machine as 
of office workers, 

‘The rubber 
of the attach 


Kiesta ee 
by aon 

fife he 
a{f vee simihy 


machine remain accessible 
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tous Feet on four shock absorbers 


push brings the platform of thix new typewriter desk 
The lid ix raised halfway before the typewriter 
platform moves, then a straight push backward bringy the typewriter 
into place, making the operation easier and simpler, it is claimed, 
than that of the ordinary drop-head typewriter desk.’ The platform 
Jocks automatically into position, 
Rigid supports prevent the platform from shaking, and ample knee 
room is provided for the operator, whether the desk is open or closed. 


Special Pen Marks Packing 
Cases with Ink 


DDRESSES and marks made with 

‘or peneil on packing eases 
gd bales often rub off so that they are 
itfegible. Much more permanent marks 
may be put on with 
ink, it is elainged, 
with a special peg in 
vented receptly for 


that purposd, 


‘The marking penis held uphiaie 


‘The flow of ink depends upon thie pres 
sure on the rubber nib. Any good ink 
may be used. The writer uses it like an 
ordinary pen, but holds it a little 
straighter. ‘The pen can be used, also, 
for writing display eards or window signs. 


have 2 formula for 
os he loaves In 
tition 4 mal born tor 


MAKING synthetic rubber has resulted 


recently in the discovery of a synthetic 
chemical substitute for cocaine. Tuto 
kain, the new compound, is made 
intermediate produets. 


xm the 
It is said to be 


Self-Feeding Brush Aids 
in Cleaning Type 


away with the rather mussy 
{hod of cleaning typewriter type 


with and pin, a self-feeding type- 
as been designed. It con- 
gnetal handle coptaining 


type-cleaning flum, whjch is 44 Bnto an 
adjustable bristle mrysiy (The Piuid is 
applied by pret a fyhan but: 


the but 


jos back to their 
ion, is pulled outward 
is opened, and the lock is 

ready for service. 
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first machine to combine 


nounted recently 
w town hall at Germantown, Pa. 


Mammoth Dy 
There fx roar) Sym fa 


caste: 


ready hav be 
eregtfy Tie Silegoh General Blectrte Con 
( 


an 


Like a Huge Mosquito 
A remarkable new mac 


of 


farm machinery 
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us Machines 


oO 
\ 


Ingeni 


Boat Runs on tomatic Potato Digger 


Rails .ving machine for 
One of the world's fartajs a mechanical potato digaer 
chipped iti a revolving automatic 


sucks up litter without 
raising dust, and 
sweeps without water 

— 


200 Aboard 


Just to demonstrate 


150 locomotives 
Pacific Coast railway 


56 


Handsaw 


Electric 


oF ualng the electric saw on the Job 


A.wew combination plier and wrench de- 
tigned for many uses, can grip anything, 
from a cotter-pin to a nut on a three 
quarter-inch bolt, 
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Has Many Uses 


A NEW portable elec- 
tric circular saw en- 
ables workmen todo power 
sawing on the job with 
speed and accuracy. It is 
said to cut satisfactorily 
wood, wallboard, plaster 
board, fiber, linoleum, hard 
rubber, insulated cables, 
brass, ‘and many other 
materials. It can be used 
also in the packing indus- 
try for cutting meat. 

‘Since the body of the 
saw is of aluminum the 
tool is light in weight and 
‘easy to handle. It has a 
cutting capacity of two 
inches in hard wood and 
hhas attachments to be 
used for beveling or other 
‘similar purposes. 

‘The air-cooled motor is 
placed directly back of 
the saw. This runs only 
while the operator holds 
his finger on a contact 
trigger switch in the handle of the tool. 
A guide in front of the saw enables it to 
ceut on the line straight and clean, elim- 
inating costly trimming operations. The 
tool ean be run from a wall 


New Polishing ‘Tool Has 
Inflated Wheel 


PNEUMATIC wheel for grinding, 
huffing, and polishing, designed to 
speed up work along these lines, has Just 
been put on the market. ‘The wheel is in- 
flated by means of a valve, just as an auto 
id. The grinding surface by 


Sandpaper, emery, or any other aba 
sive surface can be attached to suite 
convenience of the user. ‘The grin 
strips are held by a flange. 

‘The operator pushes the tool along the 
surface of the work exactly as a plane 
ie manipulated, the wheel being motor- 
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Handy Pocket Screwdriver 
Has FoldiagBlades 


EXT to a k 
more of 


probably, aN 


mugA finds himself 
-d°0f a screwdriver, 
other tool used fur 
ordinary furhose 

A Mipnib 
manuladtuber re 
cently Wiitt~qe- 


lock open separ- 
ately, giving the 


the blades are 
not in use, they 
are locked tight 
in the handle, 


Finds Way to Store Surplus 
Steam for Future Use 


SIMPLE device that enables sur 
plus steam produced during slack 
hours to be stored in a reservoir until the 
time of peak load brings a need for it, has 
been devised by a Swedish engineer, Dr. 
Johannes Ruths. 
In recognition of his valuable invention, 
the Swedish Academy of Engincering 
‘awarded the inventor a gold 


wulator is a large 
cylindri th paral end 
filled with watet 44 P4)o/ 9 per cent of 

 Shehi Ht nebded at the 


beac 
py ee 
ature is prevented by a heat-insulating 


Automatic Machine Saves Time and Labor in Truck Loading 


HILE only one man is needed ty 
drive delivery truck when hea! 
merchandise is earried, an additional m: 
is required to load or unload i} Double~ 
‘expense therefore is incurred oi truckis 
jobs, morely for the few mindbes_when | 
foading or unloading is sion. “or some \ 
bedyfoling for 


time manufacturers havi 


‘a mechanical aig, 9p thi miterKl cald 
hie lifted into fac bodily by the\dri 
eer rébently invey 


jer for-aier 
sph. With this, 
ly can do the work of 


track lowered from the rear of 
the trek. ‘This platform, or carrier, is 
operated by a hand winch’on the side of 
the truck. 

‘When a barrel is to be unloaded, it 
rolled from the floor of the truck to the 
platform. Lowered to the bottom of the 
incline, the platform encounters a stop ~ 


‘thf automatically tilts itin such a way as 
yf discharge the barrel to the ground. 

In loading, the operation is reversed, 
the barrel being rolled on the platform 
{Pym the ground and pulled up the incline. 

While the larger photograph shows two: 


men at work unloading barrels from a 
truck, it is quite apparent that the device 
would enable one man to handle the 
heaviest loads unaided. 


will i 
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New Radio Wrench Spins 
ound Nuts Tightly’ 
Ni of the chiet pofirges df Jroubll for 


tle mayryeho (Gilg his“ofrn rAdio 
gh in Hyote at ihebtidné. Srl 
roundeagts in abnoft Awtcessible places 


f J—\) ‘are particularly 
difficult to 
tighten sufli- 
ciently to insure 
ood, permanent 
contacts 

‘The newly de- 
signed wrench 
shown in the il- 
Justration has 
sharp teeth 
tapered so as to 
grip knurled 
round nuts 
firmly, with but 
slight pressure 
‘The long reach 
of the — shank 
makes the tool 
especially useful, 
‘and the handle gives strong leverage. 

‘The shank is tooled from one pie 
and hardened for constant service. 


a 


Numbers Cylindrical Parts 
Automatically 
APTOMATIC numbering of cylindrical 

‘metal parts has been made available 
recent inven- 

tion of a machine that also will stamp 
names and trade marks on the work at 
the aun Fime that the numbering opera- 


fissure onthe table to 
Is attached, and are 
‘into \the correct 


jer in depressed to give the next 
‘number. The lever strikes a 
fixed point on the holding fixture, a 
automatically advances the numbering 
dies, ‘This arrangement makes the device 
adaptable for serial numbering. 


FR a and hoisting work, a 
powerf called a 
“ pulling-jagk,” recently invent®rean be 


‘amazing number of ways, 
Operated by one man, it is said to be 
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Railway Ties Dated with a Brand 


BRANDING outfit to 

mark railway ties is a 
new aid in keeping railway 
tracks in good condition. 
Railway companies usually 
keep records of the year in 
which ties are laid by mark- 
ing them with special ng 
‘These are inspect 
tervals, and the oftes 


nails, hdwfver, qiter 


Into the ties the date 
lich they are laid. It 
ists of a metal plate 
{th raised numerals indi- 
ating the month, day, and 
year in which the branding 
is done. This plate is at- 
tached to a handle and is 
heated by a small torch. It 
ean be used also to brand 
tools and other equipment. 

Gasoline is the fuel used 
in the small torch, which will operate from 
134 to four hours, depending upon the 
use to which it is put. With special at- 
tachments, the toreh can be used for 
heating a soldering iron or for a blowtorch 


7 


How the too! brands the d 


AN mrontant advance in standardiza- 
tion has just been made in the adoption 
of standard screw threads by the Ameri- 
can Engineering Standards Committee. 


mple Rack Keeps Paint 
/ Brushes Pliable 
T 18 a woll known fact. that, paint 


Properly cared for. ‘To assist the 
‘painter, as well as the home 
worker, in keeping brushes in good work- 


{ing condition, the pictuped at, 

the left recent] rent 
jodates \brgihen of falmést, 
pending) ter (eAnibe 
er ligula is keep 1 


Ye container, no 
fer what its size or shape, and forms 
‘a series of slots in which 

indies are held. 


Seems will last twice as long if they 


proving a great labor-saver, especially 


in house-wrecking and on railways. 
It is declared to be capable of moving 


anything weighing up to 100 tons. With. 


‘ei ier, a yal or ehimne 


{bx work offi: 


way 
stump pulling 
“tik al 
facturers to be very efficient 
‘The machine combines the principles 
of the lifting jack and winch. A pawl- 
and-ratchet mechaniam is used to wind a 
ible on a drum. ‘The jack can be oper- 


ed a tx digerest spond 

Cleans the High Lights in 
Shops and Offices 

Te FACIITATE the cleaning of elec 
Teiellghe fitures’ god. aylectors 

located-farfirom the flog a pAf brush 

mechan aod 

cently vat the 


revolves the brushes. 


offered in England to sol 
problems of large cities. A demonstration 
was given recently by means of working 
models by the inventor. 

‘The proposed system would consist of 
stations just below the surface, connected 


by deep. tubes in 
which the care 
would run on a 
single ground rail. 
‘They would be held 
upright by guide wheels running on a 
guide rail above. ‘The wavelike course of 
the railway, the inventor believes, would 
serve to quicken the speed of the trains 
on departure and to retard them at the 
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Monorail Subway 


approaches to a station. For maximum 
‘speed, as well as comfort, the inventor 
han designed special streamlined cara 


Odd River Ferryboat Driven by Tractors 


[LN S227 of old rivermen'’s prophecies 
that it couldn't be done, tw 

tractors recently began operative a f 
on regular uchedyje oq the Tennglsee 


River at Paduoeh, Key. \Egflneers’ whe 

have ied the rpvel yg declare the 

power to be an imifovemgl over steam 
for this pufhahe. 

‘Whe trackuts are placed 


_-—seiremetze with the boat, 
‘about six feet apart and are 
coupled together, The 


heel 
Anis 


tractor shaft and 


By means 


a aspectal JortteRnn lot can shit gears 
from hs Cabin, ig the. tractor en- 
gine he Been tap. the lot he 
Gputrad ot 


fSypine them in neu- 
reverfing, gf shting to low and 
mas fe we tractor ean run 
withthe other or both ean 

tbe made to pull together. 
‘The bout can be run at 
caaly as an sutomobile, it Ie 
claimed, ‘thus doing away 
with the need of 
Ticensed engineer and 


Novel Test Shows Strength 
of Bridge Railing 

FER an accident in which part of 

the concrete balustrade of a bridge 
at Springfield, Mass., was knocked down, 
enginee.s made unique tests to determine 
its exact strength. ‘They used levers con- 
sisting of wooden planks inclined at an 
angle, butted against the base of the ral 
ingg\ "Ropes tied to the planks were at- 
tad to the top of the railing by means 


into, weight boxes on 
(The amount in 
railing fell deter- 


Niagara to Be 
Illuminated 


“THIS spectacularly beautiful effect, 
the illumination of Niagara Falls 


eandle- 
power, will be dedicated on that date, 
which ix Queen Victoria's birthday 

Eighteen years ago the falls were 
lighted for 30 days, attracting thousands 
of spectators. ‘The above photograph 
was taken at that time, In the new 
lighting of the falls, more powerful lights 
will be used, color sereens and light drill 
sending beams that will be seen for 
miles around, 


A Ship without a Rivet 
N OIL-TANK, hag oe 


out a rivet in inf hut 
firey ond ever 
the gigctric fr 
nehed retontty 


in tate! fnmeya 
tn the United pal 
red tarhtctrity 

ae eel and 


ng methodefwad | 
tanker's frame. 


opFB¢ned HT 
Tarfi¥c hei Re 
fused thgethek the 
heavy spugle iryn in Mu 


Beets Sassy 


‘The remarkable one-plece welded boat Just before launching at Providence, R. I 


rom Woaton vo Mexico 


U. S. Plans to Link Chain 
of Coastal Waterways 


BX LINKING » long chain of natural 
waterways wh canals a continuous, 
channel 


possible today to make the exfire 
trip from Massachusetts to Florida with 
small craft without once going to sea. 

‘The great system of canals that ex- 
tends from New England to Florida is 
known collectively as the Atlantic Inter- 
coastal Waterway. When the work now 
in progress is complete, it will afford a 
continuous channel 12 feet in depth as far 
south as Beaufort, N. C. 
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Interesting Giants 
Do YouXnow of Any Better 


Sixty-Foyt Loaf 


‘This loaf of bread, said to 
be the largest ever baled 


‘The World's Smallest Fountain Pen 


‘The midget fountain, pen will hold a drop of ink and 
write 300 words, while the large one will hold 120 dropa 
i wre 3606 werd, “They are sown ste by ee 


Huge New Dam 


In the Kentucky hills 
near the town of Burgin, 
‘engineers are constructing 


36,000 horsepower, 13,000 
‘more than the great Roose- 
vet Dam in Arizona 


~. 
— 


Rolling Door Weighs Two Tons 
‘his two-tom rolling sts dos, sid tobe the largest made, 


Be trees ee een ee cana see Corpus 
Treen SY Bat aac Mage oe te a O Selnaryeccie at 
one a on San ESS cd 
yo?) 
| LE SAL'O 
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and Unusual Midgets 


Claims to Recordsf#han These? 


Quarry at Atl 
leved to be 1 
Te is 40 fect high 
Inch-High Electric Motor if granite. Compare it with the man 


¢ motor, made by H, Me 
‘Tex, is les than an inch high 
hs only n quarter of an ounce 


ie said to develop 
thid ‘more 


ago from designs by 
Nobile, This 


member of a cutlery firm in Sheffie 
England. The knife contains 

Diades, many of them ornamented with 
designs that are considered among the 
most perfect ever worked in steel 


VID Kane 


A Book with 4000 Pages 


Containing 4000 pages, this Chamber of Com- 
merce registry boole ts said to be the bulliest 
volume in the world. It weighs 340 pounds 


a 


New Riveting Machine Aids 


in Relining Brakes 
RELINING brakes, ry mu be 
abwolutely tight, oe the Hake 

Will soon Brest Isofe on acnfant 


of chafing action on th 
for driving rivet 
market, is said tg 


rivet is set, Small or large 
inds can be riveted either from 
p or bottom. Eight dies and 
with the machine. 


Bumper and Emergency 
Winch Combined 


FF the main highways, on bad coun- 
try roads, the automobile driver 
as to depend entirely upon his own 
efforts to get himself out of trouble. When 
stuck in mud or sand, the combination 
bumper and wineh shown in the photo- 
graph at the right would prove a weleome 
aid. Attaching the line to a near-by tree 
or telephone pole, a man without other 
assistance could pull his ear out on to 
firmer ground. 
nch is so geared that 100 pounds 
the hand lever by which it is 
operated produces 5000 pounds on the 
Hine. Small springs prevent rattling in 
the bumper. 
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olbox Forms 


To 
A} 


000 motorc 


Apetl, 1925 


a Convenient Step 


Compressed-Air Pistol Cleans Parts Quickly 


“hem 


resi 


They have 1 


by hich the powelig winch ie 
me by tiogor { seifphone pole 
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Cars for Business or Pleasure 


This Auto Can Be Turned 
into a Delivery Truck 


A, QUICK change from a com 
and roomy pleasure, car ty alsmall 
delivery truck hax been male pb 

© newly devised aytomdybey bodys with 


Convertible yt 
When ibe if if ube for 

cap pevighd. fiph up 

Sqnth Whempiy is WO bec 

Ghligoly trufh). thew sentn 

down dageeviebed to form n sooth 

floor, fhe rear of the 

ang/@pings downward to pi 

og truck trom the rea 

‘Tue state of Massachunet 


Ais 
ible Traffic Post Takes Hard Knocks 


the spring rings so that it may be heard 
two blocks away. Red lights may be at~ 
careles motorist. One of the resultant gmjred to the post. Snow, ice, and 
products is a portable flexible “iron man” /indement weather are said not to affect 
as a traffic guide for street c\pssingscfThe ( tM operation of the new signal de- 
vention is designed especialy ure Sti 

. yo 


rondbeds 
wible hig 
portatiow 


Fi 


CIENCE and man's inventive genius 
‘are continually trying to eare for the 


truck “trans 


shaft is 
le spring. 
to bend down out 


harmlessly. ‘The 
upper half is 
made of tube 
steol and is half 
an inch larger 
than the -sup- 
porting spring. 

‘When a care- 
less motorist 
rubs or knocks 
against the sig- 
nal, the tube 
striking against 


Convertible Body Useful 
for the Farmer 

NOTHER new type of conver 

body for Ford cars is expec 


signed for farmers and mers 
thal machiom for hod 


business. Thin, b 
the 

and gut hy A tai 
lowered ffom 


nothiti@o distinguish the machine from 
other pleasure cars of the same make, 

‘The manufacturers claim that it can 
be converted from pleasure to business 
car in Jess than a minute, 


Auto Brakes Now Tested 


by Machinery 


[00 often the’ adjustment of aut 
bile brakes has been done 
By 
" 


proximation and guessing 
an ingenious dyr 


f 
a 
foot ice brake under a constant 
prgfre. The brake tester, driven by 
a fiotor, is then clamped firmly to the 
automobile wheel 

‘An electric motor turns the wheel 
against resistance of the brake, and an 
indicator on the machine records the num- 
ber of pounds pressure at all points on the 
brake drum. Adjustments can be made 
while the brake tester is on the wheel. 

In case of four-wheel brakes, the front 
wheels usually are given two-thirds of the 
pressure applied to the rear wheels, 


Plan Revolving Garage 


A POSSIBLE solution of the shortage 
ig and garage accommoda- 


The 


ts,/ The floor will be revolved 
iny compartment can be brought 
with the main entrance. 


* pment 


KBEPING clean and well groomed is « 
business matter. This is the belief 
of a Chicago taxicab company that re 
cently installed dressing-rooms for its 
drivers in several garages. ‘These rooms 
are equipped with the most mc 
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‘axi Drivers 

for bathing, shaving, grooming, 
m for polishing shoes. 

"Not one ‘appears more constantly be- 
fore the public than a taxicab driver, and 
tipon his appearance, the company” be- 


toward his 


With a. good 
appearance 
respect 

A Franc in- 
De 


Guiche,has 


fected a method 
that enables an 
airplane pilot to 
tell by sound 


his exact flying 


It Pays Them 
to Look Fit 


shows. “Mere 


Heavy Moving Simplified by Low-Slung Van 


"TH heavy job of lifting large packing 
cies and articles of furniture in 
Wise or unloading a motor-van has 


assis und py j 
‘The loorAt yet provinylrue 
above the lneés offte apace sq 
thus greatly’ radughmeete Ding 
/ 


for the furniture remover or the ex 
preseman, 

‘The loy center of gravity also is said 
to gesuroffreater safety in turning corners 
y load, and better riding 

perch roads. 
known as the 
type, is the invent 
ke manufacturer. A 
with the ordinary 
ype of motor-vasn 


is shown in the 
accompanying il- 
lustration 


with each other 


transmission, Dr. 
G. W. 


sity of Towa, has 
perfected a device, 
that he believes 

time may be used 
to eliminate unde- 


spe, 1928 


vented 
hair and thread from the 


brushes. of 
carpet-sweepers or from vacuum cleaners, 
‘Thus a common annoyance to the house- 


wife has been removes 
effective invention, 


Electrical Blower Cleans 
ust from Machinery 


ERATING cither ax a suction 
Miner or blower, an ingenious new 
electfeal aid for the ‘mechafic removes 
coal dust, dirt, agd othdr acfumulations 

fose Jattachment, 
 atfall parts of a 
‘Proafl and elimi- 


by a simple but 


be attached to any 

yhotograph the de- 
ng used ax a blower, 
fs used ax a suction cleaner, a dust 
bag is attached, The apparatus can be 
slung over the shoulder of the operator 
with a strap, leaving both his hands free 
for work 

When operated as a blower, the air 
ves the nozzle at a velocity of 200 feet 
asecond—nearly 140 miles an hour. 


‘Peaning machinery with electric Bowe 


Sugar Made from Weeds 


a valuable sugar that 

eretofore has cost from $30 to $110 

‘be made cheaply enough 

1 proceas perfected by 

S, Pespeegot Standard. Te i ex. 

Gites nd from Jerusalem 
weed. 


This New Floor-Waxer Has 
~Hemovable Pads 

ot fgsng and pling paso 

ite fbn, which westhn only 

8 few pounds, are removable for wating 

After the wax is spread on the floor 

with the outide pad ein unbuttoned 

nd the oor polished with the dry Dad 
underneath 


New Belt-Lacing Machiné 
Saves Time and Labor 
FOR Ye broken bs ail grog 

vaginGal eens fone, 2 
snachith BM boon, daoned pa 


fopposite each other, so that no 
belt Vibers are broken, ‘The machine 
erabeds the hooks even with the belting 
mrface, 


plunges the 
illuminat ( otmeereiig i 
rhfough a submersible lens. 
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Canoe-Sailboat Is Collapsible 


NEW design of collapsible canoe that protects the cockpit rain and 
can be converted into a sailboat, is splashes of yyater. 

fof particular interest to hunters and Rigging ce the canoe 

fishermen. Because of i t- About icture. The 


nest it can be used op 
safety, it is claimed, 


wath with 
in Mallow 

oom in which to stow away luggage. ‘The 
rapids frame ean be packed in one or two bags. 
danger with this 
“Over a simp 
frame of plia b 
staves, readily as 
sembled, ixstretch- 
ed a specially de- 
signed cover_in 
cone pi This 
is wal 


of canvas 
with an intermedi- 


ates 
Another 


— 


ofrul 


A Graft for 
Sportsmen 
Although ex 


ie 
Hand Levers Drive Odd Oarless Lifeboat 


OWING « boat without oars is the oply one trained seaylan to handle the 
surprising achievement made pos- yfler 
sible by a British inventor, whpagtently J The g@Mfntion jemonstrated re- 
ceidned on enema Si Sea Phineas we Gaarfe Dock, London, 
propelled by hai a 


of the invention fas fle gfastion of {CAUSE of temperatufo expansion and. 
eraft that could be sft atvay from ty the Wasifngton Mgfument 


side of a disabl Without the delly is about 51 inches Ahigher /Iy/wymmer 
of adjusting heir locks. 
In place of ~ 


than in winter, 
levers are provided 
in front of each 
seat in the boat. 
‘There are eight 
levers in all—four 
‘on each side of the 
craft. ‘They are 
geared to a pro- 
eller shaft so that 
‘asthe oarsmen pull 
them back and 
forth they drive a 
serew at the stern, 
sending the boat 
‘through the water. 
‘Since, contrary 
to the old way of 
rowing, no especial 
skill is required to 
operate the levers, 


ove 


Stencil Makes Bow Lips 


PERFECT Cupia's-bow tips canbe 
made in a few seconds, even by per~ 
sons who are inexpert at make-up, it is 
claimed, with the aid of a newly devised 
beauty stencil. 

‘he flexible stencil is held firmly over 
the mouth so that the opening fits the 
outline of the lips. Rouge or a lipstick 
then is applied, producing /the Cupid's 
bow 


Wooden Fins for Swimmers 


ATHING shoes fitted hinged 

wooden fins are the lat§st ids for the 
swimmer devised by a Duggfnventor. 
He claims that the frcrease the 
speed of a swimmer Jirleast 10 


rd, the fins 
In forced out by 
e feet, they open, 
wwerfully against the 


Handy Suit Box 


NEW type of paste 
board suit box is mat 
in one piece, with a handig 
for the lid cut in the board 
‘The box opens like a suit- 


cease and requires no twine 
to hold it together. Each 

j end of the ‘box is rein- 
forced by a double piece. 
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Ingenious New Devices 


Fourteen Handy Products from 


Self-Soaping Brgsh 


TWO months’ supy 

shaving cream is col 
in the handle of a 
shaving brush, 


Floor Slabs of Concrete 


A SAVING of 30 per cont in building 
coats is said to be made possible by a 
new method of reinforced 


‘These further serve 
walls or partitions soundproof 

Russian architect, 
Iventor of this method, which is 


wooden forms and the laying 
and tying of reinforcement 


COASNQNALLY \eSqmoker erie 
O papa aLy Mesacmeien: 
sierabc cone Qt Heh spit eter warp 
CM afl gee aan 
Saige epefetyasghs the best ass 
tre ot aap eet te rrp that 
Paps 1A aes 

Hes eee heb Nocti 
Perle commits a. thimble: 
mops focal vochet fata hich the ed 
che cigar held Bator 
ing the socket is a small 
hn ad ia tweed “wit 

the fingers. 


ay of the manyykinds of ball 
that boyy ynd\ girlsaplay in 


the Tereop gr again ride pls, this 
ivi hank spekef\pecenty Buwrfeen per 
fect. Tq traf and slings are made 


of gut,witlhp thin wood aking. The 
hangj fits int’ an adjustable back strap. 


forPlehdite and Comfort 


the Workshops of Inventors 


Ferns Water Themselves 
ERNS water themsghve 


with the apparatuyre 
‘The soil sPborlis water fr 
porcelain {efne that Graips(ydter from a 
pon voir Upttle detedwith a siphon. 
=, 


Adjustable Safety Razor 


HE latest. type of safety razor 
JOINT in the stem of this ingenious % may be adjusted to any desi 
fzas reflector permits it to be turned angle. The shaver may use it in the 

ple burner upon which one may regular safety style with the blade at 
cook the morning coffee. When upright right angles to the handle, of at an- 
peaks tee mornin eaters ie’ other angle, giving a diagonal stroke. 


easily adjust- 
ed to position, 


of in only oney~y 


ie Nim 
inyegtor| . 
elbétie £2) 
pellepr ot 
ofMir distributed is said to be 


New Suitcase 
OPULARITY of 
the wardrobe trunk 
Jed to the manufacture 
of a new suitense that 
has « compartment for 
hat 


for 
jot 
ing. In, one Hit 
apple faces f 
, ? 
per vided 
to thd two aketions. 
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( j\ 
eChigtine Treatment for Colds 


FOR, testing colds at home with 
chlorine gas, a gas-generating inhaler 
recently has been devised. This is used 
with a special compound containing 
chlorine, which is given off when the sub- 
stance is heated, 

‘The strength of the gas is said to be 
easily regulated by the patient and a 
single treatment to cost about a cent 
and a half, 


Perfect Noiseless Plane 


BRITISH aviation experts are reported 
toy have virtually eliminated the 
deaterfox roar of ai in flight. By 
a new inventions jaf said that exhaust 
sep eth te nasty 
wheal 

noiseleaseop 
by apdfieeni 


Cradle I Lays Pipe Line 
across Straits 
TO, SAVE, time in laying a i 
ply source for 


‘acrosn the 


Sfraits ol 


m place the 
ition, “that the engineers 
ingpdl to complete the job in 60 days. 
photograph shows one section of 
pe being lowered. 


Machine Predicts Tire Life 


‘OW long will your new tire last? It is to the manufac- 
turer's interest to know the answer 

before the tire leaves the factory. A mgel 

the durability of automobile tires, making 


tions of the service they wil ey = de 
by expert ofthe U. SfBur Ff: lard a 
contitions against the rim of 


‘After a certain time the tire 
for sin} ey aide Wea points in the tires 

ry time, often in as little as two days. 
fs cack Gre night ast ives month toa 


wi run unde = 


ical properties of the materials are those required 
bby the specifications and found to be necessary for the con- 
struction of durable tires. 


s Fresh, 
Telephone Booths 


VERY one who has been cramped in 
poorly ventilated drug-store tele 
phone booths, ean appreciate the clever 
ness of the Swedish inventor who thought 
of putting public telephones in boxes out 
of doors, on convenient street corners. 
‘The booth illustrated above is of the 
latest design, erected recently by muni- 
cipal authorities in a large city in Sweden, 
Open lattice-work admits fresh air. 


World’s Finest Wire Is ‘, 
Small for Eyes to 


HE finest, wit 
slender that 
nak 


expe madi? wire 30 


be esa with 
ater 

dst in 

int ot Arr 

phrat the left he 


isnot only a novelty, 
but modity. Among thore 
who use extremely fine wire are surgeons 
and dentist 


the 


nce a month 
4"*neroforni" 


Apel, 1925 


oke"’ without § 


advent of the matorsiyff sing 
Dive! oil-burning enginegAnstead of 
steam, presented a real protfem in the 
matter of adequate whistl r the 
‘usual pulf of steam tha} 
other ships where the 
‘was lacking. Coy 
operate the grhistl 
noise, bu 


of liquid smoke, like that 

Ide sky-writing, in. conjune 
h the compressed Thi 
jours forth every time the whistle 


‘The ingenious new invention is. pic- 
tured above. 


Illuminated Sign-Posts 
to Aid Tourists, 


LLUMI - 
NATED sign- 
posts to direct 
motorists on un- 
familiar road 
night as well 
in the dayti 
were 
recently at na 
tional conven: 
tion of American / 
road-builders_ iyf 


Chicago. Tye 
signs ean he rgd 
in the sunljeht 
as clearly/ as 
when lumi 
nated at ‘night. 

‘They will be 


placed at many 
important june- 
tions on public 
highways, where 
they will aid 


o's 
; a a wi 
.or 
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Unique Lifebuoy 


[SAN ingenious new life-saving buoy, 
-V recently tested successfully jn tl 
North Sea, the victim of a ship 


Fever severe 
itis said. A porthole in the upper 
‘of the device can be opened and 
closed. It is just large enough for the 
‘occupant to thrust his arm through and 
fire a pistol to attract attention, as shown 
in the photograph. 


of the voleano Etna 


may ‘be heard [by radio throughout 
Europe and powfbly in America, Signor 

jo sta- 
tion on the rim ff its crater pndlpytposes 


ngs. 


“The eecupant ofthe lifebuoy ie ble to 
thease arm through the porthole to 
fire distress signal’ W help to near 


‘Turns Wind Power 


JN THE design of a revolutionary new 
type of windmill called the “aero- 
dynamo,” which converts wind power 
direct into electrie current, 


utilize 50 per 
It differs from 
fact that the wihd wheel is placed to the 
lee of the tower or mast supporting it. A 


Dry-Land Houseboat}“Sails”” 
on Artificial Lake 


WHILE he lived on a hitop, HAA. 
Heroux, of Oakland, slit. 1o 


wa i ge fr 
S Ge ory = 
ifighal ce, fang ‘enjoy cool 

be ym the /deck Af his Anique 


‘In the heaviest of storms the odupants 
have no fear of seasickness since the 
house is stationary, having a concrete 
foundation. 

It cost the skipper-owner, who is shown 
in the photograph above, $20,000 to con- 
struct his odd boat-house. 


into Electric Current 


vane of special design, placed to the wind- 
ward, sweeps the wind directly to the 
back of the wings, where it can exert the 

vious types of mills 
been broken up be- 


‘of wheel and vane; also the small 
vanes that are attached to the wings 
and that add to their power. 


Sanitary Kit for Baby's 
Bottles and Wardrobe 


BABY kit for carrying the baby’s 

clothing and milk when away from 
home ‘has been introduced recently to 
take the place of makeshift bags, com- 
monly used for that purpose. ‘The kit is 
lined with washable blue or pink rubber 
and in the ‘bottom of the ease are alu- 
minum bottle holders. 

Clean clothes may be packed in a 
pocket in the lining, while soiled clothing 
is carried in a rubber pocket entirely out- 
wide the bag. proper, a notable sanitary 
feature. ‘This compartment is removable. 
‘The bag is waterproof and the exterior 
fas well as interior can be washed with 
soap and water. 


Know Your Car 


NE of the best wayn to start 
the motoring season right is 
to give your car a thorough clean 
ing. This should include the top 
‘andl upholstery, too often neglected. 
Sweep off the top first. If the 
top is leather, a mixture made of 
half a cup of turpentine, half a 
of raw linseed oil and four cups of 
water is a good cleanser. Apply 
with a lean rag and rub dry. 

For mohair tops make a lather of 
a pail of tepid water and a bar of 
Castile soap. Use a large, clean 
sponge and wash the top well. Go 
over it with clear water to prevent 
streaking. 

Plain water with a little am- 
monia will remove dirt from leather 
upholstery, after which the cush- 
ions should be rubbed with a clean 
woolen or flannel cloth. Do not 
use gasoline on leather. 

Cloth upholstery may be cleaned 
by rubbing it with a sponge dipped 
in the following mixture: Three- 
quarter ounce common salt, two 
‘olunces grain or wood alcohol, mixed 
with clear water. Lukewarm ivory 


soapsuds will remove grease or oil 
spots. 

Clean all glass windows and re- 
flectors with a mixture of half alco- 
hol and half water. 
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Pocket Light 
NE of the la- 
ie mevetes 
in enietslnoent 
is a small picture 
Projector that ea 
teccred in the 
pocket. The light 
Decemary for pro- 
fection b provided 
fy en eis 
flashlight, and pic- 
Gres” canbe 
Srewa: on, ay 
white, surfece 
Wen in ns 
telescoping lens is 
extended from the 
ase, Tiny alides 
fre inserted in the 
wy an 
Though the entre 
outit ls hardly larger than a poche las 
light the pictures ae said to‘be repro- 
teed sharply end clearly 
Tn the Doegraphs toa pckars ta 
Hontan ts ‘prafostod oy 6 smooth wal 


Proigéeing 


entertainment. 
tards 
after. 


with a 


‘Asoringbalances thle rider 
this ingenious ew sem 


Phone Numbers Magnified 
by Glass Attachme 


A Magy UBS LASS tipt can 
attal ae phoneaids in 
fe te: 
Phone 
ste 


Wet Coal Is Costly 


RECENT tests by the U. 8. Bureau of 
Mines show that the wetting of coal 
is expensive to the consumer. Fine sizes 
of both bituminous and anthracite will 
hold up to 20 per cent in moisture, though 
larger sizes of the bituminous increase 
Dut little in weight when dampened. 

Coal can have a perfectly dry appear- 
ance, yet still contain as much as 10 per 
cent moisture, for which the consumer 
pays. A moisture content of 12 per cent 
is not at all uncommon. 


fy of thd chifi, 
the pfu 
vrata 9 
ft can byAswunlf with a boby motion. 
enforttthie saddle and with handles to prevent 


ibility of the small child's falling off. 
‘easily from place to place. 


a 
Coo) net, 1925 
rojects Pictures 


AN AVERAGE of nt of the avail- 
lable power of gasoline for motors is being 


wasted by its discharge in the 
exhaust in the form af combustible gases, 
according to recent government tests 


Fun for One on Spring Seesaw 


FOR the child without» playmate an ingen 
ical seesaw be ‘with 


Jus new mechan- 
yrovide hours of 
ther end. ‘The 
felps to pull him 


Jing the ground 
It fs 


It ean be moved 


Wires Made 
Fireproof 


IREPROOF in- 
sulation for 
telephone switchboard wires 
is made possible by a 
newly discovered use for 
selenium, an element hith- 
erto used ly in the 
control of electrie current 
by light. ‘The flameproof- 
ing of switchboard wires ix 
highly important, for even 
a small fire can throw a 
whole exchange out of com- 
mission. 
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A Aids Dentists 


DEVICE 

that keeps 
drills and other 
attachments used 
in dental work 
continuously ster- 
lized isthe in- 
vention of Dr. P.L. 
Nemmers of Chi: 
cago, Ill. For its 
‘compactness and 
the ease with 
which it is used it 
was commended 
by dentists at a 
recent national 
dental convention. 


RecENT tests 


show f that silk 
Uhregff used in 
trighhng , pearls 
shuld Jif be 
dyfa_nff [foptain 


ciptied/ Beher. 
sy her 
TH pearis may be 


Portable Electric Heater 
Useful as a Lamp 


ECAUSE of the unusual shape of its 
rn ‘a compact new brass electric 
jer ix said to focus intense heat in x 
mn direction instead of diffusing it 
‘as does the usual bowl-shaped type of 
heater. For quickly heating small roost, 
fuch as a bathroom oF nursepsthi f 
ture is raid to be advantagbops, 

time is important, HX 


tal bracket with screw holes, 
Eh it may be attached to the wall 


in Sn desirable place. It is provided 
‘also with a 16-foot extension cord. It 
can be used on either direct or alternating 
current. 


Chicago Churches Install 


Offering Safes 


JURING a crime wav 
recently the collectio 


many churches wege sole that 
designed But fog offefing yes 
Stalled info chur 
ree Wigs in the top of GH safe are 
ded Wp receiv gf many. Kinds of 


ch dropthrough chutes into 

reserved for them. Sharp 
t the end of each chute prevent the 
ibility of a thief's stealing the coins 
lowering a sticky substance on a 
string from outside. ‘The safe is of ex- 
tremely heavy construction to prevent 
any attempt to remove it bodily. 


‘New electelc heater with wall brackets 


n 


Confrete Surfacing Tool 
Driven by Motor 


IN(SHING the surface of concrete 


after the rough work 


expen gtr 
rfacing macihinetriven by 
tly lume been perfected to 
much Tess time, Its fine 


(ine can be used also to pro- 
‘duce special finishes on imitation stone, to 
cut brick walls preparatory to applying 
stucco, and to grind paint from bricks. 
In use, the motor hangs at the side of the 
worker, and is slung from a strap over his 
shoulder, leaving both hands free to 
operate the light power tool 


How Much Science 
Do You Know? 


HERE, s¢  dosen simple ques- 
tions such as might be put to 
you any day. How many of them 
‘can you answer intelligently? 

‘Answer each one to the best, of 
your ability, then turn to page 144 
land see how nearly you were right. 

‘Twelve more questions will appear 
in next month's issue. 


How much water is there in 


3. What are phonograph records 
made off 

4. Why do bute collect Inside 

fiuse of water standing 

So Soe cont 

5. What do fishes eat? 

6 Why is the moon sometimes 
seen in the daytime? 

7. Why do moth balls get smaller 

and. finally disappear. when 

‘put away with clothes? 

8. Gan elevator motors interfere 
‘with radio reception? 

9. Will ‘the earth ever 
spinning? 

10, Why does being near a dy- 
namo sometimes spoil your 
watch? 

11, What is a candlepower? 


12. Why do people yawn? 


stop 
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cience Eases the Labor 


New Fixtures for Kitchen and Bedroom 


“The flexible metal nozzle of 
the ollean at the left makes i 
invaluable for reaching awk: 
ward comers in the carpet 
sweepers or the vacuum 
leaner’s out-of-the-way joints 


‘An egg-beat= 


Beaten enough 


4 rubjor Baby wit wal. projec: 
$e ie doce fader Masco 
{jen ing ager tabs te ave 
Phin 


coor glass top, The 
cirovable for" Washing 


L L ) Uv 
it every 


fiustaple to setgral fe 
‘easy pacides. he top hook 
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‘of the Modern Housewife 


Simplify aay a Home-Making Problem wan f ) y° s tl 


sh-scaling will be found « 
ith this new scaler. 


se a 


aa When the water 
ae sie ‘i die 
ae ae anliowl 
slipped under the door and fi 


bby two screws. Tightening the screws 
adjusts the strip to its frame 


sy 


ne-shaped aluminum ea. 
fits on top of 
efinerytunbler, peevente, twoken 
ks. ‘The white runs slowly through 
‘afalotted section, 


Teaving ‘the yolk 
‘in the top of the metal separator 
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Bee to Build a 
Radio-Frequency 


F_ YOU already have built a regenera- 
tive receiver, the chances are that 
you are wondering how you can add 

radio-frequency. amplifeation — without 

having to rebulld your whole outit 
‘This article will show you how to do it. 

And there is nothing trieky about the 

‘dreuit ither—anybody who can get a 

Fegenerative receiver working properly 

will have no trouble at all in adding two 

ages of radio-frequency amplification 
to his set. 

a. not build ¢) 


good outdoor antenna, 
appreciable increase ii 
{is not its mission, 


air. The same stations could not be 


tuned in on the régenerative receiver 
alone without considerable interference 
from the local stations. 

‘The radio-frequency-amplifier unit adds 
two tuning controls, to be sure, but 
since it eliminates the need for a tickler in 
tthe regenerative set and also dispenses 


‘reatest satisfaction. 


FIGURE 1 shows a wiring dia- 
gram of the radio-frequency 
amplifier, and you will note at 


tthe right a coil marked X. ‘This 
fs the coil used to couple the 
radio-frequency amplifier to the 
receiver you now have. De- 
tailed instructions on how to 
use this coil will be given 
further on. 

Hooked to an ordinary re- 
generative set, this amplifier 
unit enabled the writer—in New 
York City—to bring in WTAS 
at Elgin, Il, and several other 
distant stations with plenty of 
volume early in the evening 
when all the locals were on the 


HIS simply de- 

signed unit of one 
or two stages can be 
added to your present set 
without rebuilding. It 
will bring in the distant 
stations more clearly. 


By Alfred P. Lane 


with antenna tuning where this is used, 
the total number of tuning controls re- 
mains at three—the two dials of the radio 
unit and the dial of the secondary con- 
denser or grid variometer in your present 
et, 

It is quite possible that the radio- 
frequency amplifier as illustrated does 
not match the design of your present 
receiver either in sine or in the arrange- 
ment of the binding posts, 


HE panel L was made 7 by 18 inches 

because so many radio constructors 
favor this size and the binding posts are 
mounted at the back on strip N, since 
this is the style at present. If your 
receiver is built with the binding posts 
‘on the panel, you can follow the same 
style in the radio-frequeney-amplifier 
unit by placing binding posts Nos, 1 and 2 
at the left end of the panel, as seen from 
the front, with binding post No. 6 at the 
ight end opposite the antenna binding 
post of your present set. Leave the re- 
maining four binding posts, which are for 
the battery connections, where they are 
shown in Fig. 1. 

‘The radio-frequency-amplifier _ unit 
will give best results with 3-ampere 
storage-battery tubes and 90 volts of B 
battery; but dry-battery tubes can be 
used with satisfactory results, although 
it may be necessary to add three or four 

‘turns to coils C and X when the 

ssmaller tubes are used. 
mu will note that there is no 
binding post for the minus- 
B-battery connection. ‘This 
‘been left out purposely, Odi 
narily the minus-B-battery bind- 
ing post is connected with the 
plus-A-battery binding post, but 
since this connection with’ the 
Glament circuit has been made 
already in your present set, it is 
useless to do it again. Besides, if 
by chance the minus-B-battery 
lead in your set is connected 
with the minus-A-battery wire 
instead of with the plus, an addi- 
tional connection in the radio- 
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frequency-amplifier unit might 
short circuit your storage A bat- 
tery with rather disastrous results 
to the wiring, to say nothing of 
the effect on the battery itself. 


HE tickler coil, or plate 
vvariometer, should be cut out 
of the plate circuit of the detector 
tube in your set when used with 
this radio-frequency-amplifier unit, 
because you can get the set up to 
the point of oscillation on any 
wave length by adjusting the po- 
tentiometer 1. 
‘There are many other ways to 
control oscillations in radio-fre- 
quency amplifying circuits be- 
sides the potentiometer, and some 
of them could be used’ very well 
in place of this instrument in the 
implifier ax constructed. How- 
the potentiometer arrange- 


8 


‘means of brass brackets, as shown 
in Figs. 4, 5, and 6. Coil A con- 
sists of 8 turns of No. 22 double 
silk-covered wire centered on the 
tube. The terminals of this coil 
are brought out as shown in Fig. 
1, where they are convenient to 
binding posts 1 and 2. 

Coil B consists of 25 turns on 
each side of coil A, with the inside 
tends of the two sections soldered 
together inside the tubing, The 
direction of winding makes no 
difference in any of the coils ex- 
cept that the two sections of coils, 
B and D must be wound so that 
the current flows in the same 
direction around the coil from 
one end to the other. 


“THE simplest way to fanten the 
ends of the wire is to drill 
‘two small holes about one-quarter 


ment is foolproof, and a slight ad- 
justment of it will compensate for 
variations in different tubes, coup- 
ling between stages, and so forth. 

‘The use of a separate rheostat 
for each tube is worth while, since 
often two tubes have slightly 
different characteristics. One tube may 
require a bit more current than the other 
for best results 

‘Those {ana who desire to build a one- 
stage radio-frequency-amplifier unit in- 
tend of a two-stage can do so very easil 
Just eliminate parts C and D, F. H, 
‘and connect the plate terminal of 
J with binding post No. 6 instead of witht 
toil C. 


HE parts you will need are listed of 
page 74. 

‘The soexets J and K and the rheostat 
G and H should, of course, be chosen to 
ssuit the tubes you use. A 200-ohm po- 
tentiometer will do just as well as the 
400-ohm one specified, although the 
higher the resistance of the potentiometer, 
the less current it will drain from the A 
battery. 

After you have bought all the parts, 
lay out the panel according to the diagram 
in Fig. 4. Note that only the location of 
the holes for the shafts of the instruments 


Fig. 5—Right-end view 


is given, since so many instru 
single-hole mounting, and the of 
require holes for mow 
supplied with, 


of the panel. 
mathe panel with 
Mil the holes right 


the Secondary coll AN’ parts aad wices 
shown in dotted lines should be sieninated 


‘The panel is fastened to the baseboard 
by means of four round-headed wood 
screws. The locations of these screw 
holes are included in the panel layout in 
Fig. 4. Mount the instruments on the 
panel as shown in Figs. 1, 5, and 6. It is 
‘well to set the condensers E and F with 
the plates up instead of down to allow 
more roam for the coils. 

‘The winding of the coils is the next 
step. ‘They are wound on composition 
tubing 3 inches long by 3 inches in diam- 
eter and mounted on the baseboard by 


‘of an inch apart where the end of 
the wire ix to come, and pass the 
wire through and back. The two 
of holes for the ends of coil 
should be one-quarter inch 
xt and the two holes for ends of 
B, which are nearest to coil A, 
natffrally the same distance apart. 
Only wo holes are necessary for the 
‘since they are soldered together 
se tube as shown in Fig. 1. Euch 
the winding of coil B ix three 
of an inch long and you ean drill 
holes for the outside ends of coll 
B on the opposite side of the tube 134 
inches apart 

Tuning unit CD is just like AB, except 
that all the wire endy are brought out on 
tthe same side. Coil C consists of 4 turns 
of No. 22 double silk-covered wire and 
coll D is wound with 25 turns on each 
side of eoil C. 

After you have mounted the tuning 
units AB and CD, the sockets J and K 
and the binding-post strip N ‘with six 
binding posts screwed to it, all on the baso- 
board M, ax shown in Figs. 1, 5, and 6, 
you are ready to proceed with the wiring, 

‘The coils AB and CD should be xet on 
the baseboard so that the axes of the coils 
make an angle of about from 65 to 60 

(Continued on pope 140) 


Fig 6 —Leltcend view 
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‘Aleutians Light Current Will 
Do the Work of B Batteries 


This Filter Circuit Should Cost Less than $10 to Build 
By Alexander E. Senauke, M.E. 


Va 


N PREVIOUS articles in 
PorvLak ScieNce MoyTHLy, 
T have shown how to use farm 
lighting current and ordinary direct 
current from the street mains for 
supplying the B-battery voltage 
needed by radio receiving sets. 

In this article I shall describe 
how you ean use alternating current 
for the same purpose, ‘This method 
fs relatively more important be- 
cause the majority of radio fans 
throughout the country are located 
where only alternating current 
available, 

‘The first step in ar- 
ranging to use this cur- 
rent for your radio set 50-100-WATT 
is to rectify it. Figure 1 
ikives a good iden of the 
result of this operation. 


A house-furnishing 
store will sell you the 
mason jars, the grocery 
store keeps borax in 
stock, and the plumber 
can supply the sheet 
lead and the fiber wash- 
ers, shown in Fig. 3, 
which are used as insu- 
lators. ‘The pure sheet 
aluminum is not #0 easy 
to obtain, but your hard- 
ware dealer will put you 
in touch with a souree of 
supply if he has none in 
‘stock. The total cost of 
the four cells ready for 
use should be less than 
‘one dollar. 


"THE porcelain ning 


At the top isa curve ROUBLE, in the caps of the 
representing alternating XX mason jars should be 
current supplied to your broken out with « light 
hhouse, and just below it jig youu hy hammer and then the 
is another curve showing { holes drilled as indicated. 
the current as it leaves Make the holes at least 
the rectifier. ALTERNATING ‘one quarter inch in diam- 

‘You will note that CURRENT eter so that you will have no difficulty in 


centering the screws that hold the alumi- 
num and lead plates to the tops. 
‘After you have the cells assembled, 


none of the diagrams 
show how to une alter- 
nating current as a sub- 
stitute for the A battery 


Tarennaniva consent 


DDAMNAL 


(AFTER RECTIFICATION 


How to Build the Cells 


What the Rectifier Does 
as well as for the B 
sible, of course, to 


ing device that will mato 


bbut the construction of 


‘be more than one square inch. 
‘the lead plates is not important 


—two or three square inches of sheet lead 
will do for each cell. 


‘The solution in the jars should consist 


of distilled water in which has been dis- 
solved as much ordinary borax as the 
water will take. 


Fig. 3—Standard pint mason jars are used 
onetracting each of the four elle costing 
the rectiler unit. This diagram shows the 
{method of attaching ithe plates’ to Jar top 


test them to make sure that none of th 
screws touch the metal of the cap. This 
can best be done by putting the eap and 
the screws, one at a time, in series with a 
dry cell and an ordinary buzzer or bell, 

If the bell does not 


beyond the scope of 
ordinary amateur work. 

Figure 2 shows how 
to lay out and hook up 
‘a complete B-battery 
climinator that will 
work on 110-volt alter- 
nating eurrent of 50 or 


ring, there is no short 
cireuit, 

Be sure to drill a 
small hole about. one 
sixteenth inch in diam- 
eter in the conter of 
each cap to serve as 


The Values to Use with Your Set 


‘The following table tells you the values you will require for the 
inductance L, the condensers C;, Cx and C,, and the resistance R, 
‘according to the number of tubes in your set: 


60 cycles such as or | Numberof Inductance AllowableDC ¢, gg, R vent for the gases that 
dinarily is supplied for Tubes ofl Resistance ol LS J form while the rectifier 
house lighting. 3 S20 henries 2000 chme 2mfd 4mfd. 2mfd. 5000%010000 | is in operation. 

‘The four mason jar ohms, variable Tt is not absolutely 
rectifying cells at the 5 * woe so at ge necessary, of course, to 
bottom of the diagram . wo" 6* 8" ae ee # ‘build the rectifier cells 


in mason jars. They 
(Continned.on fave 152 


constitute the rectifier 
portion of the unit. 


aK4 
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The Month's Novel Radio | Ideas 


New Inventions for 
Receiving Sets and 
Broadcast Stations 


Tiny Station 


Although thousands of 
amateur radiophone 
stations use power as 
low as five. watts, 
WDBX in New York 
City is the only regu 
larly “licensed” radio 


broadcasting station in 
America with only 
fone five-watt tube to 
supply energy to the 
antenna. ‘Samuel Me 
‘Mullen is shown at the 
relatively tiny control 
Board of WDBX 


Grandfather's Clock Up to Date 
‘This modern version of the 


time by radio. A loudspeaker for broadcast 
reception is just below the pendulum, while a 
Fecelving. set 
compartment 


cabinet. In t 
door of the eabinet 

‘open to give acce 

‘neatly arranged 


I A 


Giant Tubes for, 
Oversea Rady 
Here ia one of yp) sk! 

water = cooled 


bes that arg bei 
‘actured ford 


Switch 
Saves / 
Tubes 
The operator stands by omegiiiere tye are saill-children Al 
he 


with “a cord connected 
with the power supply 
fo that it can be shut off 
from the tubes instantly 
in case of an emergency 


appgyte the Myantages of pking 
recefyeclarhen fe 2) not in wie Thibaeritch 
Ick fafhes'the plate of the ardiviary switch 
coperited by a button. The key turns off the 
lament eircuit so that the set cannot be used. 
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How to Select Your Loudspeaker 


An expert helps you choose an instrument that will give 
undistorted reproduction of radio voices and music 


3 FAR as quality of reproduction 
is concerned, the radio receiver 
the 


‘converts the high-frequl 
pulses into much more 

pulsations at audible f 
in turn, are transformed 


impulses:to the , 
the result is bounc poor 
reproduction. a Yt is 
equally obviody eh nding 


radio dealers ap- 
ave no ear for 
, judging from the 


sending 
streets by way of 
‘npeakers installed in transoms 
over doors, In almost every ease of this 
kind, quality has been sacrificed in order 
to attain the maximum volume, and the 
ears of pasting pedestrians are assaulted 
by a noise well calculated to drive any. 
thought of owning a radio receiver out of 
their heads. 

‘This brings out one point that 


By Arthur A. Stuart 


clearly if you are in the same room with 
the loudspeaker? 

‘This is a vital point, for upon it hinges 
the amount of money you will have to 


attempt to get the music or speech loud 
enough to be heard all over the house, dis- 
tortion has to be compensated for in every 
Possible way—and this means careful de- 
sign, precise manufacturing methods, and 
much testing and adjusting. Naturally 
the cost of such loudspeakers is high, 

{tis claimed by experts that a good pair 
of head phones costing less than $10 
will give you as good, if not better, 

reproduction than can be ob- 
tained from the very finest 
loudspeaker money ean buy. 
‘This is because the head 
Phone i called on to give out 
‘sound vibrations of relatively 
‘small magnitude. 

‘To understand what causes 
the distortion, it is necessary 
to know something of the 
mechanism used to transform 
the electrical impulses into 
sound vibrations in the air. 
‘The head phone is the sim- 
plest example, It consists of a 
permanent magnet. arranged 
so that the poles of the mag- 
net exert a constant pull on a 
thin disk of iron called the 
diaphragm. Colls of fine wire 
are placed on the poles of the 
magnet in such a way that 
the magnetic effect of the electrical im- 
pulses from the radio receiver change the 
pull of the permanent magnet on the 
diaphragm and it moves back and forth in 
time with the electrical impulses, ‘The 
vibration of the diaphragm is what causes 
tthe sound waves in the 
‘The permanent magnet nature 


is important—you cannot always 
rely on the dealer's opinion as to 
the best loudspeaker. It is a 
question you must decide for 
yourself, and if you have no ear 
for music you should eall in some 
friend who has the ability to help 


" 

‘The advice of any reliable radio 
dealer ean be depended on with 
respect to all other items of your 
radio equipment if you will tell 
him exactly what you want in the 
way of results, for the factory- 


ally exerts the strongest pull on 
the diaphragm if placed very 
close to it, and this fact accounts 
for some of the distortion. Strong 
electrical impulses cause the iron 
diaphragm to vibrate ao far that 
it bumps againet the ends of the 
pole pieces with a chatteri 
sound, and if the spacing is 
creased, the weaker impulses are’ 


lost altogether. 
‘Many loudspeakers are 
equipped with an adjustment to 


=] regulate this spacing to compen- 


made receivers of today are 
nearly all eapable of exeellent re- 
F as quality is concerned. 
the first question to be 
decided is the matter of yolume. Do you 
‘want to fill the house with musie or will 
you be satisfied with enough volume so 
that you and your friends ean hear 


‘Soph horn to which i attached 


‘A peal homemade leadnpeaet.consinting ofan oh shone 
ingle heed ‘phone. Such 
[Se outle wil give excellent quality of tone at low volume 


spend for # loudspeaker. Volume and 
‘quality do not go hand in hand. High 
quality with small volume is relatively 
easy to attain, but the minute you 


sate for loud signals, strong plate 
current, and so forth. Ina num- 
ber of models, the diaphragm is 
made of mica’ or aluminum con- 
nected with a small piece of iron, called 
the “armature,” placed in the field of 
the permanent magnet. ‘The connection 


April, 1925 


POPULAR SCIENCE MONTHLY 


What Does “Low Loss” Mean? 


A much-abused radio term explained to safeguard you 
against inferior parts parading under false colors 


OME time ago, back in the dark ages 
of radio, a young man who was inter~ 
‘ested in amateur radio transmission 

and reception on the shorter waves, made 
‘a serious attempt to design a radio re- 
ceiver for use on these waves with the 
idea of reducing some of the losses that 

his reception of distant 


ve uncommonly good results, and 
in deseribing his outtit for one of the radio 
‘magazines, he hit upon a brilliant thought. 


He called it a “low-loss” receiver, Other 
amateurs experimented 
along simi 


before long 
construction was the 
main subject of con- 
versation in amateur 
circles. 

Manufacturers of 
radio apparatus quickly 
saw the advertising 
possibilities of such a 
atch phrase, and new 
pieces of radio appa 
ratus designed for use 
‘on the broadcast wave 
lengths began to ap- 


Radio fans were in- 
terested at once, and 
‘toon it looked as if no 
maker of radio appa- 
rratus, regardless of the 
quality of his product, 
could possibly stay in 
the radio game unless he, too, brought 
‘out a line with the magic slogan on the 
boxes. And that condition exists today 
in spite of the fact that a number of the 
parts now on the market labeled “low 
loss" have no more rightful claim to the 
label than the man in the moon. 


“T SERE fs no mortar shout the “ow 
" idea. A ‘'low-loss'" condense 
inaply one that parlrcn ts Social 
in a highly efficient manner. 

ble condenser has metal 

end plates grounded rotor does not 
prove that it is electrically efficient. As a 
matter of fact, it may actually have 
greater losses ‘than a condenser with 
molded end plates. Care in construction 
and the quality of the materials used are 
‘more important than any particular style. 
Every new model brought out by a 
reputable manufacturer is quickly fol- 
lowed by a number of imitations. Out- 
wardly, at least, two condensers may 
appear to be equally good, but one con- 
denser may be insulated with the best 
material obtainable, while the imitation 


n like the original only 
in color and finish. 

Spacing washers may be turned out by 
serew machines with perfectly fat, 


‘The receiver pictured above ie atypia! 
cramp of what not todo if you want yout 
Se tobe of “tow lou devign-—one that will 
tring (in sigaain'an clearly and we loudly at 
pomible, "Notice that the tuning eas are 


By John Carr 


smooth surfaces on both sides, or they 
may be punched out in a press, with the 
result that they are burred on one side and 
bent on the other. After assembly, the 
Punched washers are polished on the out- 

je and they look well to the prospective 
buyer, whether they are making good 
contact with the plates or not. 


‘The qualities that entitle a variable 
condenser to be called ‘low loss” may be 
stated in a few words: Good insulation in 
the right place and not too much of it, 


How Not to Build Your Receiving Set 
placed at one end of the 
Sondenser at the other, 
liber between them. 
fen. Ions wel fromthe 
inthe 


‘accurately spaced plates maki 
contact with the shaft 


bearings have absolutely no 

for end play. Otherwise it will be 

ible to be sure of always hearing 

‘same station at the same point on the 
‘dial. 

Good bearings also are of great impor- 
tance in the actual operation of a receiver. 
A bearing that turns with a smooth, vel- 
vety motion makes close tuning possible 
without Vernier dials. 


“THE condensers made by reputable 
‘manufacturers vary somewhat as to 
electrical efficiency, but the differences are 
‘so small that even the poorest one of the 
lot still would bring in any signal that 
could be heard by the best one. 

‘Nearly all tuning coils and inductances 
of various kinds now are labelled “low 
loss.”” And many of them are really ex- 
ceptionally efficent. They are wound 
with the finest grade of wire, use the 


minimum amount of supporting insula- 
tion, and actually live up to the claims of 
the ‘makers. Others are “low loss" in 
name only. ‘They are wound with a poor 
grade of wire, often with defective insula- 
tion, and with metal braces in the wrong 
place. ‘The various forms of basket 
‘weave coils have attained a considerable 
degree of popularity lately, but you can 
bank on it that the product of any of the 
reliable manufacturers will bring in the 
signals provided the other parts in the 
receiver are right. 


AND this is a very 
‘important point. 
You can take a really 
“low-low’” condenser, 
a correctly designed 
tuning unit, and suffi- 
ciently high grade parts 
to build a receiver, and 
yet if you place the 
parts in the set in the 
‘wrong position with re- 
lation to each other, 
you will lose all. th 
value of the " low-lown" 
construction in the in« 
dividual units 
In the first place, do 
not build a receiver in 
which the tuning coils 
are so placed that any 
large mass of metal ix 
near the open ends of 
the coil. If you place 
a good “low-loss’” coil 
against the condenser 
plates, for instance, it 

i have far higher loses than the 

at coil properly placed. An audio- 

quency transformer produces an effect 
tt is even worse than condenser plates 
when placed in the field of the coil. 

If you want to know what metal does 
when placed in the field of a tuning coll, 
just hold a tobacco tin flat against the end 
of the coil when the set is in operation and 
‘see what happens to the signals! 


FTER all, a “low-l 
fs one that brings in the signals as 
clearly and loudly as possible. To gain 
the advantages that are inherent in “low- 
lows" parts, the amateur builder should be 
willing to sacrifice appearance to have the 
instruments placed most efficiently. 
Perhaps one of the worst examples of 
poor design is the practice of arranging 
the tuning coils at one end of the 
panel and the tuning condenser at the 
other, with a two-stage amplifier located 
in between. Such an arrangement looks 
well from the front, but what, can be said 
of the long leads in the secondary circuit? 
Distortion is almost sure to occur because 
of the capacity effect between the long. 
connection with the grid of the detector 
tube and the audio-frequency wires, which 
often parallel it for many inches, 


" receiving set 


river Rall» vceod 


By Robert E 


UPPOSE you are driving an aut 
‘mobile at 90 miles an hour. 
parently the road is clear, when 
denly a siren shri 
thunders from a side street direct 
your path: 
How quickly can you stop? 
It yo i 
whe 
probably can bring your 
standstill within about 38 
will be borne out in th 


pedal. 
mental machinery? Wo 
your mind senses an emergend 
jam on the brakes? 

‘The answer to fhis question, 


vealed as a {actof of 
tance in the appalling 
injury from traffic a« 
discoveries, made 
measuring 
strated the surprising Jact that for the 
average driver an interWal of at least half 
second elapses from the time he senses a 
warning of danger until he ean jam on the 
brakes, And in this half-second interval 
of delay a ear speeding at 30 miles an 
hhoue will travel a distance of 22 feet before 
the brakes are applied! 


TS OTHER. words, instead of being 
able to stop your ear with four-wheel 
brakes within a distance of 38 feet, as 
you believe, the distance actually will be 
nearly 60 fect, if you are an average 
driver. And if you are below the average 
in quickness of mental response, the dis- 
tance will be even greater. 

‘These amazing new meaxurements of 
the mental slack in relation to safety on 
the road are more than substantiated in 
American traffic courts, where, every 
day, comes tragic evidence of the mental 
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YOU are driving along at, 
say, 30 miles an hour. 
A shriek from a siren! A 
fire-truck darts out from a 
ide street! 

How fast do you apply 

wr brakes? 

“Instantly,” you answer. 
You are wrong. 

‘The Bureau of Standards, 
investigating the “mental 
slack” of motorists, finds 
there is an interval of almost 
half a second between the 
time an emergency calls for 
brake action and the time 
most of us actually apply 
the brakes. 

In this half-second your 
car can travel 22 feet! 
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How Quickly 


Your 


Bureau of Standards 
to Test Your 


paralysis with which motorists are afflicted 
{in the face of emergencies. ‘There col- 
lisions and wrecked lamp-posts pass in 
constant review before the judge on the 
bench. ‘There the drivers of automobiles 
appear at their worst—drivers whose 
‘mental alertness has been put to the test 
and has been found wanting. 
A BALTIMORE, judge recently told 
me of a man who was driving his car 
with the streim in a crowded street, A 
movement of cross traffic had just ceased, 
‘and the motorist moved ahead with his 
mind settled upon the idea that for 
several blocks he would enjoy uninter- 
rupted progress before he would be 
stopped by the next intersecting stream 
of traffic. Normally this state of mind 
ould have lod en Into no aul 
But in t icular case, he encountered 
the unexpected in the form of fre appa 
ratus speeding directly across his path. 
‘There was no failure of signals and no 
lack of warning—a fact that was shown 
by the circumstance that all the cars 
behind this man came to an immedis 
stop. He was the one driver who failed, 
Not until he was within striking distance 
of a fire-engine did he attempt to apply 
hia brakes. By this time, of course, his 
efforts were useless, and’ a bad smash 
resulted. Slow thinking cost the man 
sevare injuries, a seven-passenger car, and 
traffic-court discipline. And there’ was 


nothing wrong with his brakes. 
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Can You 
Car? 


Devises New Ways 
Mental Speed 


Just how slowly his mind respor 
was clearly established by the dis 
between the point of collision a1 
‘spot at which full stop was reaché 
car immediately behind his own} 
interval of clear space m 


might be cited 
in and again a 
of a Meond lost while 
Aid registering an impression 
ry a car to disaster that 
fen averted, Meanwhile 
death list grows, from 


18,000 in 1924, 
‘The research of psychologists has 
shown that mental slack is as definite ax 
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Stop 


the sag in a towrope or in 
the couplings of a freight 
train. In each ease there is 
lost motion. ‘The captain 
tugboat knows, from 
ence, how far he must 
before the sag of his 
fs taken up. Likewise, 
locomotive engineer, 
his cab, can judge 
equal accuracy when 
in is pulling smoothly. 
‘science has applied 
‘measurement to the 


aes 


‘An oficial of the U. 8. Bureau of Standards making # 
rae test with the decelerometer, & new i 

‘hot mnenvarcs the time 

Heit in clowe-up of the 


time required to take up the slack in 
hhuman thought processes. In the Bureau 
‘of Standards tests, government scientists 
fare making available to every motor-car 
driver valuable new measurements that 
will give him more intelligent control over 
his car and anwure his greater nafety. 

"The apparatus used in the tests en 

ploys two pistol shots fired from a moving 
automobile. The first pistol is fired by a 

WARNING sHor | judge or inspector riding behind the 
driver. It represents a danger signal 


peremptory command to apply the brakes. 
In response, the driver jams on the 
brakes as quickly as he can, and the 
pressure of his foot on the brake pedal 
automatically fires the second pistol. 

Each bullet, fired downward from the 
car, is made of litharge, or red lead, which 
Produces a red mark’ on the roadway. 
The two splotches of litharge tell the 
story of the driver’s mental alertness or 
laxity, for the distance between them 
represents the travel of the car during the 
time he spent thinking about applying 
the brakes and in moving his foot to the 
pedal. In addition, the time required to 
bring the ear to a'stop and the rate of 
slowing down are measured by a recording. 
decelerometer, an ingenious instrument 
designed especially for the purpose by 
engineers of the bureau. 

In the Washington tests the quickest 
time for any driver was a quarter of 
second, the slowest was six-tenths of a 
second, and the average was close to half 
a second. The best showing was hardly 
to be counted, for the reason that the 
driver had his foot on the brake pedal at 


Soe LET SESS the firing of the first shot. In all the other 
Ti beaken: the cor wil revel 22 fot ro pase 187 
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for Car-Owners 


Speeds Night Repairs 


Shortcuts 


Simple Light Holder 


HEN working off your car at night, you 
1 ‘often wish 70 extra hand to 


hold your fock¥ Mshlight. With the 
little device showa{in the lamp may be 
clamped on ygur he it the beam of light 
in kept automlticall op the spot where you are 
working. ‘Thelashtigt® is held in a clip 


wire fastened with four 
of sole leather. This 
‘skate strap. When 
t is to be reached 


eannot be drive 


reas 


F theta 
/ The hook is placed be- 
st to be pulled out and the 


iy [NAN smerency i i nome 
1 V’avte tor the owner of = 
know that the nut: that 
spring perch on th 
change with the 
wheel op either of # 
nuts_bdsomes stripped, it 
heel. By shifting the 
ig perch to the rear axle, 
cing the damaged nut on 
the car still can be used, 
are inserted in both nuts and 
‘perch does not seem secure, 
. Se€an be wired temporarily —G. A. L. 


LTHOUGH 

frequently need replacement, the 
removal of the old bushings often pre- 
vents the job from being done in the home 
rarage. One earjowner, however, makes 


spindle-body bushings 


v 


WHEN the 


Fig. 1 Suh and wire clip hold ashtght 
Ritere mgthon tee Mesnning the wae 


1e bushing. 


Affw hammer 
ipfogs on the bolt 
removes the | a 

bushing. TI might get inside 
opposite bushing the tube and 
in removed in the aun the rubber 
same wa} = “ to rot, As the 
inl Pig. 3—Otd tire prevents radiator blanket srRpreD WoT eee ae 


Be pe Shs ae’ ie Sin eed 
driven into place me 


0 rubber gasket, it 
and filed off to 


will be necessary 


7 


fit the yoke. to replace the 
Hanoun N. inside" of the 
Witrrson, valve at the first 
opportunity, 
ECHANICS 
4 ME who park COATING 
their ‘cars ‘out- to protect 
side a factory or the battpry com= 
building under partmerp and 
construction =, gupsrmure tis) th purdbunding 
{rom morning till io =e RUT IW EMERG EACY be 
night often find | ¢—Tool for extracting ball-bearing races 7 rt 
ae Seeman Gace 
hole and tightened \down my clamps. tar and res fogether aid applied 
‘Then I saturated a length of sash cord with a brush@hile warm, 


arly to the frees 
pearinces usally do not 

ple thing to use an old 
vn in Fig. 3;to hold the blanket 


in gasoline, laid it on top and lit it (Fig. 
4). This made a setviceable repair.— 
Oscar M. ANDERSON, Tacoma, Wash, 


ee BS Ll ie ton 
priate | es er ped 
ra 


ovfg.the enbine. At night the tire section _- AQ COLLAPSIBLE pitcher forflling 
‘be thrown into a corner of the yard “44. automobile radiators canybeypmade as 
use on the next cold morning—L. B. shown in Fig. from a setioh of old ep 
fountws, Harwich, Mass. inner tube fasted with'Ehellac 4nd tacks wit it can be opened 
to a wooder ang Dettont. \Both tol of air in, especially 
NONE occasiog when (My regular ld pen inch or miorA in diagheter whed{ runny smodthly over a good road 
not ough thd tube so tht the ruljier will have on long trip Janes ELLs, 
Fehe tube stretdped ov¥y them This pitcher 
cement takebup little room in the toolbox, but is ArreR soldering an auto radiator, it isa 


tube repaip kit 
to repair a‘gng Yowouty 

on a pi iron, 

and nil position, covered it 
with, per piece of tin over the 


fingly handy in an emergency when 
radiator requires ‘filling on the road. 


good plan to cover the new work with 
Danana oil or shellac to close air holes. 
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Giving Wings to Your Speedster 


How to Improve the Racing Quality of a Light Sport Car 
By George Arthur Luers Poros 
‘Automotive and Mechanical losin in the cylinder. Tt is ape 
Engineer 


parent that after the first spark 
Curr a Ford or 


ignites the explosion, the successive 
sparks are of no use. While this 
system is satisfactory for slow and 
moderate speeds, it will be seen at 
once that a multiplicity of sparking 
fs not sufficiently accurate when 
the engine is turning over at 2000 
‘or more revolutions a minute. 

A. speedster normally is fitted 
with a starting and lighting battery. 
‘This leads to the use of a single 
spark system of ignition, which 
gives a single hot, live 
each explosion. Such a 


the most fascinating tasks under~ 
taken in the home workshop. How 
"many thousands of speedsters are 
Duilt each year cannot be estimated, 
but thelr construction comprises 
the greater proportion of really 
elaborate projects undertaken by 
amateur mechanics. 

So far us appearance is concerned, 
success usually rewards the builder 
of a sport car. A racy, ready-made 
body ean be purchased, as well as 
wire or disk wheels and the various 
accessories that insure constructing a 
good-looking sport car. The 
‘often i, however, that the car’ 
formance does not live up to its looks. 

How to add speed to your speedster is 
tthe real problem when building a sport 
ccar. Tt also in the most interesting prob- 
lem. Whether you already have con- 


‘be timed accurately to 
‘occur at the correct point 
in the compression and it 
tacts uniformly for each 
period of engine rotation. 
Equally good results 
‘are to be obtained with a 
high-tension magneto. A 
magneto of this type, 
with complete fittings, 
can be had for attaching 
structed a speedster or are to the timing gear in the front end of the 
planning to build one, it will motor or to the end of the camshaft after 
pay you to make use of as * the regular roller commutator assembly 
‘many as possible of the fol- has been removed. 
lowing suggestions in remod- ‘The low-tension magneto should be 


Rene mrgers mo cians 
SSA Seda tour Ss 


wecneasng OL VELOF 
rane ha 


ponte 
facie" 


ling the engine. removed unless the coils are used for 
On a fast highway you can lighting purposes, when no battery is pro- 
hope to outdistance other ois 


cars only when engine con- 
GiSone are Just ight wo, | Where to Find This Month's 
‘engine revolutions, the engine Mechanical Features 
balance, ignition, lubrication, 


= osc en ada tit The, Home, Workshop 
Soom ets dolce sa ee oe 
Stated rovers eehape Hoe 
APOE yg about Te par: ait vat Pages 124 and 125 


SEONG FREE EXHAUST speedsters are. remodeled | Better Shop Methods Department 
Fords. Since a Fo four Pages 88 and 126 to 136 

“low to reduce the weight of cosine parts claree the valves c 

Tinprove the lubciating syvtoms ond recoonrect che mater separate coils operated from 


A Folding S 


re al 
it 


By A. Neely Hall 
Specialist on Handicrafts 
‘in the Home 


SCREEN is useful in the bedroom 
for several purposes, among which 
may be mentioned the shielding of 

the bed from draft from an open window 

and from glare of morning sunlight. It is 
aan essential part of nursery furnishings, 
yet often is one of the last things pro- 

Vided because of the cost. To the father 

handy with tools, making a screen 

trick wt a 

‘The framework of the threefold nursery 
ereen in the photograph is of 1 by 2 in. 
strips, which ean be pi 
lumber yard, ‘The panel 
board, obtainable from the 
Wallboard serves well for pa 
‘easier to obtain in wide pieces than wood, 
which usually must be veneered if wider 
than 12 inches. It is more desirable for 
nuniery use than any textile because it 
can be enameled and thus made washable 
fand sanitary, 

Number 1 of the mechanical drawings 
ives dimensions for the framework of 
the screen, and 2 and 3, details of the 
stiles and rails. Note that the 


roo 
also, that they are mortised and tenoned. 
If you have no dado plane with which to 
make grooves, use a 1j-in. chiggl. It is 
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creen for the Nursery 


Has light panels of enameled wallboard 


‘A screen that is 
‘Cony to beep clea 


with finishing nails 
Ordinary. hin} 


ing the frames of the 
sereen, but they fold 
only one way. A 
better hinge ix 
the double-acting 
type shown in 5 and 
6. Noteh the edges 
of the stiles to admit 
the flaps of the hinges. 

After fitting the 
hinges, remove them 
until you have fin 
ished the frames. Two 
coats of fiat white 
and one of more coats 
of white enamel 
should be applied. 


ornament¢d wi 


“§——+ 


rabbits 


ild’s screen is more interesting if 

with nursery figures, and it is 
‘apply these. You will find suit- 
tures in nursery books and maga- 
‘and you ean enlarge a picture to the 
size desired by the system of squares, as 
explained by the sketches of a rabbit in 
the panel diagram. 

First, make a paper tracing of the pic- 
tureselected, and draw parallel and vertical 
Hines across it, spacing the lines at equal 
distances. Make a set of similar but larger 
squares upon a piece of cardboard, draw 
the outline of the picture upon the large 
squares as it is seen upon the small 
squares, und the enlargement will be 
aan exact reproduction of the small draw- 
ing. Cut along the outline of the larger 
drawing, and use this cardboard pattern 
to draw around in laying out the picture 
‘upon the panel. the picture oF pie- 
tures drawn in lead-peneil, fill in between 
the lines with black paint. Black auto 
enamel is excellent for the purpose. 


—= 


| 


‘each horizontal bar oF 
be uprights with long, 
_tollnd-headl wood Nerews. The other up~ 
i dat corresponding inter- 
hooks turned into the 

of the horizontal members may be 

eed in the grooves and bent to form a 
sort of sereweye fastening. ‘These screw- 
‘eyes are loose enough to act as hinges. 
As many sections as desired may be 
built and connected, as shown in the ac 
companying photographs.—J. J. BYBERG. 


| Pump Repaired with Rubber 


The clothes 
ime aad fe 


SCREW HOOK Be 
Sree ere 


) 


NT 


FARMERS and others who depend on a 
well for their water supply often have 
considerable trouble becausp thei 


“run down" and ha every 
time water is wan juble us 
ally ean be remedied! Jy no cost 
other than tak 


eather, and sand will not get under it 
and collect on it. While this is a simple 
repair, it is surprising how well it works. 
Our pump gave us trouble for years at 
various times, but this repair ended the 
difficulty—Ctype BRINDEL. 
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How to Give Home-Made Furniture, 


that Finished “Professional”? Look 


After spending precious hours making furniture 
by hand, you naturally want to give it as beau- 
tiful a finish as possible. Surely the finishing 
should receive its share of attention, for a beau- 
tiful piece of furniture may be ruined if improp- 
erly finished, whereas any small defects are 


minimized if well finished. 


‘The Johnson Book on Wood 
Finishing gives complete instruc- 
tions for finishing new and re- 
finishing old wood—soft or hard. 
It tells how to stain wood artis- 
tically—how to remove old paint 
and varnish—how to secure a 
beautiful enamel finish, ete. This 
book is the work of experts— 
profusely illustrated in color. It 
includes color charts—gives cov- 
ering capacities, etc. It is full of 
valuable, authoritative informa- 
tion on Artistic Wood Finishing. 
The coupon below tells how to get a 
FREE copy of this authoritative 
manual on a fascinating subject. 


JOHNSON’S WOOD DYE 


Johnson's Wood Dye is for the artistic coloring of 
all wood. It is very easy to apply —dries in four 
hours and will not rub off or smudge—penetrates 
deeply, bringing out the beauty of the grain. 
Johnson's Wood Dye is a dye in every sense of 
the word. It contains no finish whatsoever. Like 
most first class products it answers one purpose 
only—it dyes the wood. A finish must be applied 
over it—we recommend Johnson's Varnishes or 
Johnson's Polishing Wax. 


YOUR DEALER'S NAME 
Your Name 
Your Address 
oH City and State 


ake ey RnEW ase — ‘ON woop FINISHING-----~: 


Johnson's Wood Dye is made in seventeen beautiful 
shades, among the most popular of which are: 
123—Dark Oak 131—Walnut 
129—Dark Mahogany _126—Light Oak 
127—Brown Mahogany 124—Golden Oak 
Alll shades may be easily lightened, darkened or 
intermixed. Full directions on every label. Select 
the shade of Johnson’s Wood Dye that you want 
and order it from your dealer by name and number. 


'S. C. JOHNSON & SON, Dept. P.S.4, RACINE, WIS. 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 25. 
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Stepping- Stones for Garden Walks 


How you can build picturesque 
pathways about your home 


TEPPING-STONES made of con- 
erete are much less expensive and, 
much easier for the home-owner| 

In addi 

tion, they have the advantage of a 


to make than a solid sidewalk. 


y 
three different sizes of slabs. 


‘Marking length of form members 
‘whlch are ‘made of 2-incwide stripe 


‘Square the form snd 


Mix the cement and gravel 
heroughly before adding 
Water, then wot the mixture 
‘Sti uniform tm comsatemcy. 
‘This mixing-bosed the 
back piece of = plano bos 


illustrated a pleasing 
has been obtained with only 
The sizes 


used are: 9 by 9 in., 9 by 
11 in., and 11 by 22 in. 
‘These’ three sizes can be 
arranged in a large variety 
of combinations, with 
about 2 in. of sod between 
them. 

‘One form for each size 
is sufficient to produce a 
considerable length of 
the course of a 
few days, but if more 
peed is desired, two or 
‘more of each may be used. 

‘The forms are made 
from pine lumber about 3 
in. wide, nailed to any 
sort of boards, or simply 
nailed together and laid 
‘on smooth ground. If the forms are laid 
fon the ground, care must be taken to 


In naling the forms together let na 
cane pulled eat 


keep the framework down by driving 
pees into the earth and nailing the 
wood to them, 

The mixture to be used for the lower 
part of the slabs can be one part of 
‘cement to four parts of coarse, clean 
gravel. Remember to mix the gravel 
and the cement thoroughly before 
adding water, and add the water in 
small amounts, being careful not to 
produce too wet a mixture. 

Now oil the forms and fill them to 
within 14 
mixture. 
run a trowel around the edges to force 
the larger pieces of gravel away from 
the board 

‘The work ix now ready for the fin 
ishing coat, which is made up of two 
parts fine xand and one part, cement. 
‘This mixture may be colored to suit 
the maker's taste and design by the use 
of Venetian red, burned umber, yellow 
‘ochre, or almost any other inexpensive 
color, in powdered form. ‘This color 
should be mixed dry with the cement 
and sand before water is added, Too 
much color will weaken the cement, 
1as been smoothed 
ek, the sharp edges 
around the form ean'be rounded with 
a sidewalk edger, with a xmall trowel, 
or, in fact, with i homemade wooden 
tool. 

‘The slabs are left for one or two 
days until the mixture ‘'sets.” ‘They 
must be protected from the stun during 
this process and should be kept moist, 
particularly if the weather ix hot. The 
forms are used again and again until 
a sufficient number of stones is made. 

When enough slabs have been made 
for the walk, a sketch should be made 
showing the best arrangement of their 
positions, The simplest way to lay 
them is to excavate as for a continuous 
walk of the same width and, after the 
slabs are laid, put pieces of sod be- 
tween the blocks. 

More irregularly shaped stepping- 
stones can be made without forms 
simply by excavating holes in the 
ground and filling them with concrete. 
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To the million young men 
who are buying their 
first saws 


a 
Wi) OUR first saw! When you Steel, are the most widely 


are setting used saws in the world, 


choose it, you 
Whatever work you have #0 a standard for the work you chanics everywhere 
do, there is @ Disston have to do in all the years learned what the name Disston 
mare to come. ‘on a saw means to them, 


You need not be an expert ut Disston 
when you go to buy your saw, 
ee for the carpenter has chosen 
(EB for you. 
za) 
one The Disston Saw, every 
“The Saw Most 


where, 

Carpenters Us 
‘The Disston Hand Saw cuts 

trueto the line. Itistrueitself them ot’more than 

ithed and tensioned on the “ 

anvil by a master of the craft. You will find the Disston 
It cuts fast without bind- Hand Saw at the nearest 


ing because it is ground right hardware store. 

for clearance. Only a Disston Take it in your hand. Try 

craftsman can taper a saw its spring, its easy thrust and 

blade to work like that. balance. "Then make that saw 
It seems “alive” when you — your own! 

use it, so easy is its balance. ‘Atk Disstont 


Only ‘a Disston expert can 
give a saw such balance. 

And your Disston Saw will 
hold its edge: Disston makes 


the steel and gives it the 
Disston temper! < Henry Disston & Sons, Inc. 
Disston Saws, of Disston Philadelphia 
Hardware dealers the world around sell Disston Saws, Tools, and Files ° 


DISSTON 


© This seat on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, See pare 25. 
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Better Shop Methods 


How Expert Mechanics Save Time and Labor 


Cabinet Keeps Lathe Tools Bantiy 


By Edward Kilburn the lower end of the frame 
to make its operation easy. 

‘The — mechanical — diagram 

Nw fs more cond shows clearly the construction 


Machine-Shop Superintendent, 


ive to fast and of the elevating device and 

rate work than ta (J bearing. It will be noticed that 

the proper tools within / Xm’ there is a central threaded rod. 
At its lower end this bears on a 

‘cross bar, which rests on the top 


plays such an imp . i of the ball bearing. ‘The bar ix 
: q located in a slot in the central 

A place hollow portion of the swinging 
everything . frame. Screwing the nut A at 


the top of the bar against the 
upper flat bar # raises the frame 
of small tools and with it the eabinet. Releas- 
ot be used it the nut lowers the cabinet, 
of they are "The nut A has a flange or 
enlarged lower portion, which 
‘companying illustra bears upward against the bar B. 
jw how to provide facilities for ble drawers for ‘The main or upper part of the nut, which 
taking care of all the small tools cutters and other small parts. ‘The lower passes through , is fitted with a handle, 
flat or table portion of the cabinet is used This deviee is much more convenient 
lathe work. The rack i particularly for lathe tools; the upper board to hold than a stationary eabinet, which must be 
useful where it often is necessary to re- lathe centers, tailstock chuck, and the like, removed to the floor when long work is 
move the toolboard (if one is used) when placed in the lathe, As soon as it is on 
doing full-length work on the lathe the floor, a cabinet becomes nothing more 
‘The toot cabinet is supported by a than a stumbling block for every passer- 
frame made of pipe, pipe fittings, and flat by, and the chances of tools being lost or 
and angle steel plates, joined together by damaged are greatly increased. 


wolding, ‘The stationary portion of th 
Spring Threading Tool 


alstock end, ‘The other “Po OVERCOME the shortcomings ot 

Lo ee aa re cae 

Me bee 

them from springing sideways or parallel 


m the with the axis 


beneath 
spring bushing. ‘This is keyed and 

to the shank, A, and has a slot in 
‘top edge that engages a keylike ex- 
tension or lug, C. 

Bushings are inserted as desired, to in- 
crease or decrease the spring of the tool — 
Cuanzes Kuoure, Philadelphia, Pa. 


remove the 
cabinet from the bed, the 

I ON'T fail to turn to pages 126-136, 
fabinet is raised and swung [)'here'you will hod ths continua 
around out of the way. A tion of the Better Shop Methods. De- 
bball bearing is provided at partment. 


Apprentice Set No. 901 


You'll use the Starrett Tools you 
buy today for the rest of your life. 
Ten years seems like a reasonable 
length of service for a Precision 
Tool, yet any veteran machinist 
will show you Starrett Tools which 
he has used twice and three times 
ten years. It’s all in the way Star- 
rett Tools are made. Parts are cor- 
rectly proportioned. The finest 
steel the market affords goes into 


Write for Starrett Catalog No, 23" 
Tools FREE. 


° THE L. S. STARRETT CO. 
World's Greatest Toolmakers 
Manufacturers of Hacksat 
oe Starrett Tapes—Standard for Accuracy 


ATHOL, Mass. 


these lifetime tools. The workman- 
ship is unexcelled—a character- 
istic which 8 obvious when you 
examine a Starrett Tool—and is 
always evident in its lasting accu 


racy. 


Starrett Apprentice Sets (Nos. 900 and 
901) give you the tools you need to start 
‘and tools. you'll always need. Sold by 
first-class hardware stores everywher: at 
1 price you can afford to pay. 


describing the uses of 2200 Fine Precision 


Unexcelled 


Why do the 
Crack Machinists 
Advise 
the Apprentice 
to start with 
Starrett Tools 


‘The Starrett Set for Apprentices and Students comprises the following Precision Tools neatly cased in a substantial and nicely 
finished wood tool box: 6.inch Combination Square No. 11 complete, 6-Inch Flexible Steel Rule in Pocket Case No. 320, Center Punch 


No. 117-B, Center Gage No. 390, 5-inch Divider with Spring Nut No. 77, 6-inch Outside Caliper 


‘with Solid Nut No. 79, 6-inch Inside 


Caliper with Solid Nut No. 73. And the Starrett Book for Machinists’ Apprentices (Vol. 1), 184 pages that show “how to do it.” 


© This seal on «radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pago 25. 
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wn Methods 


jal Training Authority 


Beper Sho} 


psimanbel E. Ericson, Noted ite 


Saree 
Look for | wocetnet 
ont 


“D, MAYDOLE” psc, ois. Soe Ses 
on the head fy then start not Tong enough 


Pty Planing end (at left) 

"T'S definite assurance patiy overlap ine after one broad surface 

that the hammer with | Frevious one until ee es Se 

the looks and perfect “hang” —coverei es Yong. planed edge is 

has in addition a quality —_pest,werkineback ny 
and toughness that makes 


chiseled off to prevent 
it good for years of hard ee See 
service. 


Testing with 
‘Most experienced tool users spore fat 
can tell a Maydole Hammer tested both from. \ 
even without looking at the the brosd sur 
name. It has a distinctive char- face and the 
acter that has been developed eee eae 
and enhanced throughout the 82 against surface | 
aa kt square | 


years devoted by its makers to 
perfecting the hammer. Pick up 
a Maydole and you'll find it has 
a “hang” unlike any 

other hammer—most 
carpenters, machi 

ists and other me- 

chanics like it better. ates ee 

Ask your hard- ic tn. surface, 

ware dealer to show knife at 


Gaging for thick 
ness(above). Hold 
the gage Brmly 
against the wood 
and tilt bar for- 


you a carpenter's, point, crard! Mar both 
machinist’s or other ast. nie. fends and edges, 
type of Maydole | £2, aiumteme When planing put 
Hammer. You'll see | irmw lines al aah ie sgniost 
the difference. around the board e bench sop 


Write for useful 
pocket handbook 23 | 
'B.” It's free. 


‘The David Maydole Hammer Co. 
Norwich, New York ‘Marking to width when a board is too 

wide for the gage. When the edge is 

planed, the chiseled corners disappear 


© Thie seat-on a radiovar tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 25 
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At last- 


awall that 
successfully 


oye THE attractive living room above, Uj 


smanently renewed shabby wal 


rom its use for walls and ceilings 


has 100 uses around the home 


I for making 
wardrobes, photographic dark rooms, cabinets, 
doll houses, wastebaskets, lapboards, tables, toys 
and countess other wef aries 

Te will pay you to keep a few panels in your 
home workshop. Mai the coupon for samples 


"Upon y. 
1] ec hae and | [-] Qc reas 


ssvola od ne. "| rtd ofeom? 


Pup uhET 


\ass-moisture time 


JI NINE out of ten homes, investigation 
shows at least one cracked, shabby plaster 
wall or ceiling! 

‘Now there is a sure, quick, easy way to 
transform such a room. Upsnice! Apply big, 
sturdy panels of Upson Board right over 1! 
old planer in new constacion, dict 
studs. Then, 3 te wood trim, a coat 
o= oro of and your room is finished. 

pson Self. Clinching Fasteners a patented 
sad aire Upees ttndon lintoos tr 
nail marks-—the big objection to ordinary 


wallboarde— by anchoring Upon Board 


See ct tere that 
eel diary laser we ile oF 0 
Tn another impresive test, Upton Board immersed 


Theo eh 
linde or no effect on Upson 
Bosrd. 


A wonderful new plan service! 
‘Auk yout lumber dealer nee the amaing 
Upton Blue <a oti ean eve 
stags * 


construction ot remodeling.) 


THE UPSON COMPANY, 
427 Upson Poise Lockport, N.Y. 


Genamne Upson Board hes the omens Bint Center 


T 
= 
a 


e Wheel’s 
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ary 


the ithing 


THE new Miles Fall gas 
cutter wheels cut as steel 
wheels never cut before: They 
fre hard, sharp, uniform, the 
edges last. They are righe 

We've been making glass cute 
ters for 43 yours. Wah all chat 
eperienze we pucinmaretin 
a year of intensive plugging to 
develop our improved wheels 
‘The wheel has always been the 
weak spot. Werried many reel 


alloys diferent heaetreatments 


‘new lot, of wheels was 
rrously. 


Marini be 


ie to. 
ourselves, ‘The 


Kiiers Fails 
‘name on them proves our con 
fidence to your 


This ts No. 7 Improved — 


the pertece whet eae 


eral with aren 


Eee ec 


Millers Falls 


with the new long- 
life, fine-curting 


They make a 
Gleen cut, Eight 


Ingenious New Bunny Toys 
Made Entirely of Wood 


By Charles M. Miller 
Asst. Supervisor of Manual Training, 
‘Los Angeles City Schools 


fmong the many mechanical move- 
omsible, that of 

‘the rabbit shown in the 
photograph is perhaps 
the simplest. ‘The form 
is Hein. thick wood. 
‘The front wheels are 
glued to a in. dowel 
that passes through a 
5/16-in. hole in» the 
front feet. Small but- 
ton molds are slipped 
up close, but not too 
tightly, " against the 
sides of the feet to pre- 


CAM ONAILE 


Fig. 2. Four methads of giving a toy bunny lifelike hopping mo- 
tion asi ether is pushed by a handle ot pulled slong the sidewalk 


vent the axle from slipping from side to 
side. ‘The rear axle is the same except 
that the wheels are larger, in this case 9 in. 
in diameter, and closer together. The 
rear wheels are fastened to the axle about 
34 in. off center; this gives a jumping 
motion (Fig. 1 

‘Peter Rabbit in this particular toy has 
a red coat with a black collar. The ap- 
pearance of any rabbit tov ean be im- 


PIVOTED EARS PIVOTED WIND LEGS UOINTED FRONT 


proved by painting it with characteristic 
‘markings, some of which are suggested 
tat the bottom of the page. 

Four movements a little more compli 
cated than the Peter Rabbit toy are 
shown in the drawings of Fig. 2. 
the first one, the rabbit raises his front 
foot through ‘the action of a cam on the 


‘SHOULDERS 
"AND BOOT 


is) 


FOOT RACK 
Fig. 1, ‘Slmple rab- 


tached to the tail, 
At the same time 
another string, 

runs from the 
board up 
through the front of 
the body and the 
head to the ears, 
raises the ears at 
the end of the up- 
‘ward movement of 
the body. 

Shown at the right 
of this is a method 
for making a bunny 
hop. A wooden cam 
glued on the rear 
axle moves up a hinged board that in 
turn pushes up the hind feet. A third 
method provides for raising the hind legs 
with a string and cam and pulling them 
back with a spring. This toy operates 
well when pulled; the others are more 
certain in their action when pushed. In 
the fourth example the eam's motion is 
transmitted through two levers mounted 


ova sate 
P| 
va 
<q 
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Save Your Knuckles 


© OVER every bolt and nut, from motor to re 
end, with an ever-useful set of Blackhawk “Q.D's. 

There's a socket to fit every job, without ever slipping 
off—and a handle to give you just the right reach and 
leverage. 
‘Whatever make or model of car you drive, your dealer can 
supply you with a selected “Q.D.” set—especially de- 
signed by Blackhawk engineering for your particular car. 
Extra husky handles with comfortable grips and sturdy 
broached sockets—exactly 1/64” oversize—tougher than 
any nut they will ever mect. You will like the rich, dur- 
able, all-black finish that’s baked on. 
Sce your dealer. Have him show how simple home 
repairing is with a Blackhawk "Q.D.” set. If he can't 
supply you, write us direct. 

‘Made and Guaranteed by 
AMERICAN GRINDER MFG. CO. 
Dept. L, Milwaukee, Wis. 

(tes manutseturers of 


Gisethawic Weise 
Pumps for Fords) 


‘When you see a 
“Hex” thiok of 
BLACKHAWK! 


BLACKHAWK 


Welded@wWrenches 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 25 


With this file y you 


can do any job 


NY man who likes to work 
with tools needs this new 
fund. better fle—The Plumb 
‘All-Work File. 
| ‘The handle, forged a8 
of thenle, ta your band, elves 
youperfectcontrolof theatroke 
tind makes Gling easy. 
No handle 10 buy 
‘no handle to lose—no 
handle to turn in your 
Band and “rola” your 
work 


injury, Sta your pocket 
‘and fe fine for your tool box. 
1Oinches long, inch 
just the size that ismoat 


‘Twofilesin one, with forged 
handle and sheath. 


For your pocket, your toot 
kit, your shop and your car. 


peas 


(doe Weat of Rocky Mes.) 


FAYETTE 
dei2James Street Philadeipbia 


DOUBLE LIFE 


POPULAR SCIENCE MONTHLY 


By Edward E. de Lancey 


‘own pick-up shoe and per~ 
haps a separate return current 
| brush on one axle. 

You will have to buy the 
following supplies: 


for a Model Railway 


Building Motor Trucks 


ig Sond views" Fig. Put plan View. Figs ¢—Detal 
mod springs’ Fig. © —hictbod of laying cut Gras Bones and ide fomes 
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Satisfaction 
Saas Reliability 
Economy 


You need three things in radio “B” Batteries— 
satisfaction, reliability and economy. You get 
them all in Eveready “B" Batteries. Satistac- 
tion, because they produce all the current needed 
by your tubes, giving you the maximum results 
of which your set is capable. Reliability, because 
you can depend on them to work at full power. 

conomy, because they long maintain their 
strength, and because they are low in price, 

Advances in the art of battery manufacture 
make Evereadys last longer than ever. You 
actually get much longer service for your money. 

‘There is an Eveready Radio Battery for every 
radio us 

Buy Eveready Batteri 

Manufactured and guaranteed by 

NATIONAL CARBON COMPANY, Ine, 
New York San Francisco 

Canadian National Carbon Ca, Limiet, Toronta, Ontasia 


EVEREADY 


Radio Batteries 


~they last longer 
< 


© This seal on a radio or tool advertisement signi6es the aperoval of the INSTITUTE OF STANDARDS. See page 25. 


A Necessary “Tool” 
For Your Workshop 
‘OR the man or boy who hi 
oor Lee Untow-All ores 
nd oat ave abou Ali hat i 
necessary when You wane to get busy is 
to allp neo them and wart your work. 
“They cover the body from head to foot 
and'can be worn over other clothing 
They save clothes also, (And chey save 
time where the hours (or such work 
tre limited. 
‘Wear Lee Union-Alls the original one 
plece work suit, worn by thousands of 
Iechanics,shopmen:garageworkers and 
industrial workers. Lee Union Alls sre 
ualicy-bulle—close-woven cotton fab- 
Hevlveted rustproof buttons reinforced 
Strain points fully guaranteed to 
stifaion." They five sold comfort 
cept no mibatitute-lookfor Lee onthe 
Coe Thecmenth of lve deces sll 
Lee Union-Alls. Ask your dealer today! 


© This seat on « radio or tool advertisement signiiies the approval of the INSTITUTE OF STANDARDS. 
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The use of 


11 High School, Peoria, 11). 


vt ‘workshop, or even 
in the kitehen. 

If the chair originally had 
machine-woven cane, you 
will notice that all the edges 
of the cane are held in place 
by a strip of reed or splines 
‘embedded flush in a 
groove. If the chair 


How to Re-Cane Your Old Chairs | 


achine-woven cane—Steps in 


and plane or scrape 
the sides of it until it 
makes a fairly tight 
fit in the groove. 

Now make three 
‘or four wooden wedges for 
hholding the cane in place 
temporarily. They should 
be from 34 to 2 in. wide, 6 
in. long and tapering from 
3/16 to 14 in. Hot eabinet 
‘elue is best for gluing in the 
spline, but a small can of 
first-class liquid glue placed 
in hot water until it is quite 
thin will serve nicely. 

Now for the eaning itvelf, 
Soak the cane in lukewarm, 
‘water for two or three min 
utes to soften the fibers a 
little, Meanwhile pour or 
spread the glue in 
the groove and 


is round, first locate 
the end of this reed. 
Forceanarrow chisel 
or a small sharp 
screwdriver between, 
theends of thespline 
lifting it 


along its sides, using 
in, narrow stick 
or a small brush, 


LACE the moist 
fened cane over 
the chair opening 
with the amooth or 
lousy side upper- 


block as’ a fulerum 
between the chisel 
and the chair rail or 
frame and gradually 
pry up the spline. 
Square seats usually 
have four splines 


most. Arrange the 
strands exactly par- | 
allel with the front | 
and rear edges of 
the opening. Lat the 
surplus material ex- 
tend equally around 


mitered at the cor- 
ners. Clean out the 
groove with the 
chisel followed by 
alittle hot water 
applied with an old 
toothbrush. 


F THE chair 


all four aides, 
Beginning at the 
back, drive ino 


of the front rail, be- 
ing careful to keep 


needs refinishing, 
attend to it now. At 
least the ~ chair 


| should be washed 


thoroughly with soap and water to 
which has been added a little ammonia. 

Machine woven eane from 10 to 18 in. 
‘wide may be purchased by the lineal foot 
at almost any upholsterer’s supply house, 
and some local furniture dealers carry it 
instock. Your piece should be about 2 or 
4) in. larger all the way around than the 
‘opening in the chair. Both the open 
and the closed mesh, or matting, 
may be bought at about the same 
rice. 

If you have broken or split the reed 
spline while removing it from its gr-ove, 
buy anew one. The size is standard and 
it comes in lengths of from 8 to 12 ft. 
Cut off a piece several inches longer than 
the total length required for your chair 


Diagram showing the simple steps by" 
‘which « hand-woven chair teat te made 


the strands of the 
cane parallel to the 
front and rear rails. 
Repeat at the sides, 
With a larger wedge or a caulking iron 
drive the cane tightly into the groove all 
the way around. If there are any rounded 
corners, do these lust with a narrow 
wedge.’ Your eane is now in place, but 
the outer edges stick up beyond the sur- 
face of the seat. ‘Take a sharp chisel or a 
heavy knife and, working from the inside, 
ccut off the surplus about 1/16 in. below 
the surface of the seat. Take great care 
not to injure the wood. 

Some workmen prefer to drive the 
spline into place first and trim off the 
‘edges of the cane by cutting carefully: 
against the spline just before it is driven 
in tightly flush with the seat rails. | 

Remove each wedge as you encounter 

tinned on pase 112 


See pare 25. 
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“My wife 
said all 
radio sets 
sounded 
‘mechanical’ until she 
heard the LIBERTY. 
That's why we bought 


one. 


20 909 


Alll five tubes are kept 
‘matched’ because 
each tube is controlled 
by a separate rheo- 
stat. That gives pure LIBERTY is extremely 
selective. You no 
verniers on these large dials. 
Owners of the LIBERTY Sealed Five are 

never without excellent entertainment. 


“A strong 
local 
tion near us 


SealedFive.” 


tone. 


-N-V-E-S-T in a LIBERT 


° Manufactured by 


POPULAR SCIENCE MONTHLY ” 


Delivered 


ealed 


LIBERTY 
Is 


\ built for the 
Future 


“1 installed one of your Liberty Five radios in my home last 
eek snd the fist three nights T operated this machine T pulled 
in the following stations: 


eas ates. el 

Be jes St oer pee oe, 

BES. SAR. Be chew 
Gar & eS 

SRO ESTE ORince, ome Che SEK Choest 

Pe pala — iE pag 

A a 

Si Ger See Een, 

[en 

Se Ree Fe oe 


ty 
WIRE Sevcend 
Wan Cries 
WRAP Fore Worm WEAL Rortthed, Mina. 
wre Wat New Yerk 
“I think the above test is remarkable inasmuch as T was not 
familiar with the operation of the set. Might also state that my 
is not located in a very desirable spot for reception but 
evertelew the above stations were recived ina very ler tone 


fa with plenty of volume on the Loud 
pon a the sucess you escrve with tha wonderful pet. 


£100 


less accessories for 
this 5-tube tuned 
Radio Frequency 
receiver in beauti- 
ful two-tone solid 
walnut cabinet. 


wydar very 


LL 
INDIANAPOLIS.” 


Sealed 
Five 


LIBERTY TRANSFORMER CO., INc. 


555 NORTH PARKSIDE AVE., CHICAGO 
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TRI Mo How You Can Construct Easily 


a Trick Savings-Bank for Coins 


By Kenneth B. Murray 


MR. MURRAY, ‘bankisshown in Fig. 
perked poiehernie te: 
aerrecnice Sick Botom se 
ereper i 

Sera for he cae See 


two of the bolts on 
the bottom are 
faked. Two of the 


two. consist 
wit, toll howe eo of the bolt heads 
make a palming only, soldered in 
device for cards place. 

When the secretly 
hinged bottom of the 
closed, the short projecting ends 
of the fake bolts catch into corresponding. 
tations in the bottom, or, better 
though not, shown in’ the’ uccom- 
panying photographs, into holes the same 
as those for the real bolts, Being a tight 
fi, the bottom i held by the short, bats 
Feet Need Bi securely and it is necessary to exert con- 
1 Wood Monde6, fderable force with the thumb, aa ahown 
58 fendered F — nthe upper Mlustrae 
yp] tion, to open the bank, 
A coin slot, of course, 

js made in’the top, 


A Big Time 
And Money Saver | 


ERE are the main reaons he eas 
why most skilled mechanics, = ee - x 

fadio fans, householders an etapa egal gern la 
ace sath ounaholdere (ATS _| square; wile the narrow side pieces 
PIPE WRENCH and will accept | ts bottom and top are 3 by 4 in. with 
no other. ke proximately 


Fig. 2—Festening 


Having a rugged steel frame 7A in. SF Sessom ie pivoted on tre’ bok 
that WILL NOT BREAK, the | ia SSS 
rutal strength of the TRIMO and 3 show 
guarantees your personal safety how the bank hm Sot Beans 
when hazardous or tough jobs input together ata’ 
have to be done. pera’ [SSTEAD of lass 
You can make a TRIMO last Siiver. | Spe. poultry houses, hot\ 
for many years because its IN- SARL oRS and even storm doors, 
SERT jaw in the handle can be > made to fx cheesecloth or other li 


renewed at small cost when worn. the brass bolts 

pass NUT GUARDS that ‘Fig. 4—The bank open 

cep the wrench adjusted, make a 

the TRIMO an ideal tool for | fitmly, after 

working in close quarters. i place Be 
‘At most hardware, plumbing | hammering x 


— 
and mill supply stores. a one would | 

mes mew “he cont ofthe waxed cloth is shout 

waz | clinch 9 1 one-half that of ordinary glass,” While 

TRIMONT MEG. CO.” must not be J Ske alti does not adit the Hight lke 

Roxbury, Mass. oer he se lass, it is transparent enough 0 that 

Yor nearty'o years from the bolt. newspaper type can be read through it. 

| the completed ig. ¢—Rendy “Scuauve 0. Soors, North Salem, Ind. 
Se yeu 


© This seat on a radio oF tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, See pare 25. 


re cloth and pressed 
but not hot electric 


and to cover only a small section at a 
tin 
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f (Nesic (Taster } 


Zs, Success 
= 


Z i 
My 


{i} 


Music SMaster 


Resonant Wood Insures 
‘Natural Tone Quality 


Model V1, 14" wood bell $30, 
Model VII,21" wood bell $35, 
Comace Mie Maver plage of hae 
Ronee Ne‘Natene fi alan 


Prices ofall modelasahely 
Thicker in Canad 


—Its True Significance 


HE advent of Music Master sounded the death knell of the mere 
‘loud speaker.” For it transformed the radio receiving set into a 
musical instrument—a triumph of re-creative art. 

Two years ago Music Master's full voiced volume and characteristic 
tone qualities heralded the New Era of Radio Art. It made possible the 
re-cteation of supreme Music, Song and Speech, in the wonderful stellar 
pregene now an established feature of American nation-wide 

roadcasting. 

Music Master docs mo 
Pb agen mere radio meen oy 
with “Yullflocting! wood horn?39 there 1S no subsctute 

MUSIC MASTER—the Ultimate of Artitic Radio Re-Creation 
Music Master's precision instrument is the acme of acientife perfection. Music 
Masters tone chamber of heavy east aluminum a a marvelous mold of sound without 
Gistorcion. Music Masters amplifying bell of resonant wood gives to every sound ks 
full, vibrane qualices and narural and fete characteristics, 
Music Masters manufacturers hold that every purchase of their product carriea 
onditional protection. Back of your 
° full and unfailing service stands the Music Master Corporation to guarantee 


% Music Master Corporation 


‘S Mater and Disibuter of HihGrade Radio Apparat 

Model V, wood ball, Mal 59 g ‘Tenth and Cherry Streets 

Cabinet, Mahogany finish, Ciewee Philadelphia Para 
Comedion Feciery: Ruchene, Ontrie 


than reproduce —it interprets, it re-creater—it tr 
sie enjoyment. Music Master has been imitated 
maine the unsurpassed musical instrument of radio—and 
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An awkward job made 
easy by the 


“YANKEE” 


Ratchet Tap Wrench | 


E had to tap a thread in the 
transmission case for a mag- 
neto plug screw. 

Without a “Yankee” Tap 
Wrench he would have been com- 
pelled to remove the coil box. 

‘ankee” Tap Wrench 

He just 

pulled the sliding cross bar out to 

end position, where his hand could 

move frely; set the Ratchet Shifter, and 
tapped the hole quickly and eas 

‘Three adjustments. Right-hand Ratch- 
ct, Left-hand Ratchet and Rigid. Knurled 
finger tun at top quickly starts or backs 


Some-Other "YANKEE" Tools 


‘Spiral Berew-drivers Quick-Return Spiral 
wcher Breast Driity "Screwdriver 


1 you te fol yu 
Rot 
soa RR re ook 

Samir 


YANKEE” on the tool you buy means the 
utmost in quatlry. eBicency and ‘durability. 
‘Dealers Everywhere Sell "Yankee Tools. 


Nowti Baos. Mro. Co., Philadelphia, U.S.A, 


“YANKEE” 
TOOLS 


Make Betty Mechanica 


© This seat ons 
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Easily Made Cigar-Box Novelties 


HE picture-frame and 
candlestick illustrated 
can be made at home 

more easily than almost any 

other piece of woodwork. It 
is to copy 


endless modifications and for 
ornamenting many objects, 
including boxes, bookends, 
stationery racks, inkstands, 
sewing trays, and the like. 
‘The tools needed are few— 
a rule, a pocket-knife, jand gypigce 4 
sandpaper, and, if a 3! b pmnall 
fd fl 


divisions must come out even. 
Cut the notehes with a thin, 
sharp knife, making them 
Jean and square, The file or 
sandpaper is not used on 
them. 

Mark the places for the 
blocks on the frame, heat the 
pieces slightly, if convenient, 
and glue them in place, Hot 

imal glue is quick-drying 
and satisfactory, but a good 
liquid glue will serve the 
purpose. Liquid glue is han- 
ily when heated. 

the glue on the surface of the 

make the strips to hold 
te glass and the picture in place on the 
back, and glue them. A few fine brads 
may be driven from the back to add 
strength, but do not drive them until the 
glue holding the blocks is absolutely 
dry. Then glue on the back piece 


dcigar 
ke it apart 
serape off 
clean, 


earetully 
the paper a 


swith sand 
Lay out the fr 
(or whatever part is 
to be made) and use 
a knife to cut the 
outline deep into the wood. Cut a hole 
in the waste material to allow a coping- 
saw blade to be inserted; then cut out the 
center rectangle. If a coping-saw is not 
at hand, cut deeply with the knife from 
both aides until the wood is removed. 
Make the cuts on the outside edges with 
saw and knife, or with the knife alone 
Smooth up the inside and outside edges 
with a wood file or sandpaper. 
‘Make the square and rectangular blocks 
used to build up the surface as indicated. 
‘The edges and 
ends can be 
sandpapered 
best by laying 
the sandpaper 
down and mov- 
ing the block 
overit. Lay out 
the spaces for 
the notches on 
the edges of the 
blocks 3/16 in. 
apart as nearly 
25 possible. The 


(above! 


‘Notching blocks (et left), ging them in place 
aod planing © thin 


proper, ‘Th 
and pleture space is 
ft open at the top 
© that the pletur 
may be changed at 
any time, The 
frame may be made 
either to hang on 
‘the wall of to stand 
on a table or a 
dresser. 

Apply a coat of 
mahogany stain and one or two coats of 
thin shellac or varnish. 

In making the candlestick, the upright 
piece is composed of four thin pieces of 
‘wood, joined boxlike to form a port 1 in, 
square at the top and 3 in. at the 
bottom. An auger bit can be used in make 
ing the hole for the candle, but. the 
coping-saw or ever 
the knife alone wi 
do the work. If an 
auger bit is used, 
ccut out some wood 
for the “spur” of 
the bit or it will 
crack the board. 
It is also well to 
make the hole on a 
larger piece and 
afterward trim the 
piece to the re- 
quired size. A 
Piece of green felt 
under the candle- 
stick finishes it, 
off.—E. E. 


Te right) 
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The Homie Workshop SAVE HALF-INSTALL YOUR OWN 
Building Model Motor-Trucks 


(Conlineed from post 99, 


PLUMBING 48> HEATING 


By ouR Wew Zasy Method 
wo Seefect 


Thy 46 by wn, bese fr asle boxes 

St by. She ain angle wane fo a 

ihe’ oy! 84 ty 12 in. step bras 
ia 


for contact ney 


Complete Bathroom Outsit, built 
along practical and attractive lines 
Higher grade posible. ta. ma 

Etta Pi Maly. drain 


fave tock 
In the way of tools you will need: 


An amsorement of twist 
ise 


sso a whe eet 


nre that sit your brags mock 
Sabon on 
se 3 ‘and clovations of simple installing systems, 
le boxes, Study | tule neers and money, time and labor 
Fig. 6 of the mechanical drawings ‘Mow ing kink 
‘on page 94—the top and side views of | Most .v 
the journal box stock after it has been 
fritid, ‘The 14-in. holes are forthe jour- 


Before being cut apart, the strip of 
‘boxes forms an excellent templet for bor- 
ing the box bolt holes in the upper and 

q 


we truck is 84% in., note 
that the journal holes A and B are also 
34( in. apart. From this it follows that 
‘the bolt holes 2 and 8 and 7 and § must 
correspond with the bolt holes in both 
upper and lower side frames. 

For the side frames, cut 8 pieces 7 in 
Jong; 4 of these are 4 in. and 4 are 1/16 
in, thick. ‘The lower frame is only 1/16 in. 
thick, while the upper is 14 in. thick. 
‘Take’ one of these pieces and scratch a 
‘mark across it precisely in the center. 
‘Now place it in the vise with the still 
assembled boxes #0 that the 1i-in. faces 
of each piece are in accurate contact 
through their entire length and bolt hole 
No. 6 exactly bisects the scratehes in the 
enter of the 34 by 3 in. frame piece. 


NOW, using « tein. dil and bott holes 
and $and 7 and 8 az guides, drill 
through the side frame. Remove the 
nal box piece and putting 
alone in the vise, drill a 3-in. hole 
14 in. each side of the center scratch, and 
another ;-in. hole with its center 8/16 in. 
from each end of the frame piece. If you 
have been careful to see that all holes 
have been drilled accurately along the 
(Continued ou pace 102 
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At Your Service 


‘The courteous girl at the switchboard speaks the first word 
in more than two million conversations an hour. Presiding 
day and night at the busy intersections of speech, she is always 
at the call of the nation’s homes, farms and offices. 

Out of sight, and most of the time out of hearing of the 
subscribers, little is known of the switchboard girl—of her 
training and supervision under careful teachers, and of her 
swift and skilful work. Likewise, litle is known of the engi- 
neering problems necessary to bring the terminals of fifteen 
nillion telephones within the reach of a girl's arm, or of the 
ceaseless work of maintenance which in fair weather and 
storm keeps the mechanism fit and the wires open. 

America’s millions of people must have at their command 
‘means of direct and instant communication, and the Bell System 
must ever be in tune with the demands of national service. 

‘Thete are the components of America’s system of teleph- 
ony: The best of engineering, of manufacture, of facilties— 
and a personnel trained and eager to serve. 


AND ASSOCIATED COMPANIES 


BELL SYSTEM 
One Policy, One System, Universal Service 


$25.00 in PRIZE 


Bu 
Now 


eee 


Let Boice Help You Build It! 


Boice- Cran, 
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iThe Home Workshop | 


Building Model Motor-Trucks 


center line, the frame piece may be used 
as a templet for the remaining frame 
pieces. Unless you have access to a drill 
press, it is advisable to have the drilling 
‘of at least the journal box stock done at a 
machine-shop. 

‘You now can cut apart the journal 
boxes with a fine hacksaw. Follow care- 
fully the center lines of the bolt holes. 

Either 14 by 1 in. machine screws or 
bolts may be used for securing the journal 
boxes to the frame. If screws are used, 
the holes in the lower frame piece must be 
slightly less than 14 in, so that they can 
be tapped, ‘This method necessitates 
drilling the 4 upper and 4 lower frame 


pieces separately, but is cheaper and 
voids the pomiblity of lose shy nuts, 
‘The bolt method i Fight of 

nd er! rewettetbod 


enti ina Nig whieh 

it desired, is. illus 
¥4-in. hole is drilled 
“of the bottom of the box 
the bottom of the jour- 
his is for holding a bit of 
raste for lubrication. If you drill 


yn ‘not more than 1/32 in. deep in 
The bottom of the journal hole, 


YOU now may attach the journal-box 
lids. Just above the top of each journal 
hole, drill a hole a trifle smaller than your 
/32-in. machine screws and tap this. 
‘Then cut the box lids from 1/16 by 3% in. 
strip brass, as in Figs. 1 and 2. Round off 
the top of the lids and drill a hole for the 
screw large enough to admit the screw 
clear to its head, so that the lid ean be 
screwed down tightly enough to act as an 
end stop for the jo 

‘When your four 


frames and boxes, 


ach about 18 in. long, to 

shown, See that th 
t right angles and all sur- 
faces smooth and free from warp. There 
must be no knots, 

Cut four pieces from this stock 34 by 34 
by 414 in. long for the end beams 
round the ends, as in Figs. 1 and 2, 
two of the assembled brass frames 
with the box lids screwed flush with the 
boxes, slip them over the journals, Hold 
them together temporarily with two rub- 
ber bands. ‘Then insert the end beams, 
making sure their ends project equally at 
the corners. Mark the locations of the 
corner acrew holes on the upper wide, re- 
moving the end beams, and drill for $4-in. 
round-headed wood screws. Insert the 
serews, turn the truck upside down, mark 
and drill for the under side, and square 
the whole frame. 

It is vitally important to maintain 
squareness throughout your work. Em- 
ploy a small try-square constantly. The 
two trucks at this stage should run as 
smoothly as a billiard ball. 

‘The next article will take up the wooden 
bolsters and the mounting of the motor, 


| gearing, and springs. 
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‘Where the gas flames leap and crackle as mile after mile ot 
P 

baking bread pases berween them, there can be no gueswork as 

‘10 the temperature of the ovens half a city block in length. 

‘With thousands of pounds of bread and rolls to be baked every pg pape 


seven days, no chance can be taken on the results, Taylor Inscru- human efficiency. 

ments fot indicating, Recording and Controlling heat—the Sixth ‘eee Bath Thermometers 

Sense of Industry—are used to record to a fraction of a degree the To enable you to get fee Fever Thermometers 

tremendous heat of the ovens. the most good from A necessity in every 
Only by using Heat Recording Instruments of the greatest deli- oe -aaell vaininans 

cacy can wholesale bread bakers be sure of getting the absolutely BakeOveaThermom- Forecasts the weather 

uniform results that is essential to large-volume manufacturing. Secs crenry fone pom 
And the home baker can get the same uniform, dependable re- secret of sccuress res. cble accuacy. 

sults by using the Taylor Home Oven Thermometer when baking. ults in cooking. Froos Hygrometer 
Manufacturers of paints, furniture, rubber goods, metal ware, ay lpm mers rset eo 

food products, steel, and all other products that go through heat- atempecmre ia yoor scmosphere Ia your 

ing processes in their manufacturing, need in their plants the Sixth house conductive to home correct at all 

Sense of Industry— yes Instruments for Indicating, Recording good health, times, 

and Controlling temperature. Yor dey wil bw ew A 

‘postal, for bebe ou ay of thea 
MANUFACTURERS cas i 
ies Engincers have effected subsantial economy for manufacturers in 
very line of industry by applying the Bee "sath sense." Whatever our 


problem ia the indicating, recording or controlling of heat there is « ee 
Inserument to serve you. Write us for literarure on any instrument, oF (ype 


of instrument, and i will be sent promptly. Or, if you prefer, our engineers tS 
will consult with you on the application of the Sjeee Sixth Sense in your plant. 
? ‘ {eee Sphyamomanameccr, Pocket and Ofice 
Taylor Instrument Companies Sehr 
Main Ofce and Factory ee Uralsis Gansware 
ROCHESTER, NY. U.S.A. Gow Fever Noeenecones 
‘Cenadlan Pant: Fece BUILDING, TORONTO Bollcias on soquese 


THE SIXTH SENSE OF INDUSTRY 


cos Temperature Instruments 


INDICATING + “RECORDING + CONTROLLING 


Fy 
i 


Os 
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They 


YOu can do the same. 

Save the Household Painting Guide on the 
opposite page, put it up on your wall in a per- 
manent place, and then, every time you go to 
buy paint, varnish, stain or enamel, look at the 
“Guide” first. 

Surfaces outdoors, constantly exposed, need 
types of finishes different from those that are i 
doors and never-exposed. Floors, constantly 
walked on, need a type of paint or varnish differ- 
ent from those used on woodwork or walls. 

In a word; each type or surface calls for its 
own type of paint and the same is true of varnish, 
of stain and enamel, 

‘The Houschold Painting Guide simply makes 
it easy to select the RIGHT material exactly as 
a color card makes it easy to select the right 
color; it stops mistakes in painting. 

Buy and be sure, by looking up 
“Paint ? 
and buying from the Household Guide 
‘The store in your community—perhaps in your 
neighborhood—displaying the “Guide” and 
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Have Stop 


— with the help 


pe 


a 


PAINTING GUIDE. 


b 


of the 


Apeit, 1925 


q 


carrying the correct Sherwin-Williams paints, 
varnishes, stains and enamels recommended by 
is “Paint Headquarters." The 
name is more than a title—it is literally correct 
because that store gives you service, through the 
“Guide,” far ahead of stores which merely “sell 
int.” Look for the “Guide” in the window 
and inside the store. 
No matter whether the home decorating that 
i ingle room or the whole house, 
illiams Dep't of Home Decoration 
will gladly give you individual suggestions if you 
write them. Ask for free booklet B450, giving 
practical information, and also for free set of 
handsome color plates. If you want the most 
complete book on home decorating ever issued, 
177 pages, many beautiful full-page decorative 
schemes in colors, send 50c (65c in Canada). 
Write The Sherwin-Williams Co., Dept. B435, 
659 Canal Rd., Cleveland, O. 
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Mistakasi in Paintin ng 


Household Painting Guide 


HOUSEHOLD 


SHERWIN - WILLIAMS & , 1" 
PAINTING GUIDE =. 


TOPAINT= [TOVARNISH] TO STAIN OENANEL: NS: 
sunrace Rome oe 3 
ot 
rt 
iy 
For Weed 
—— 
. 
New! How To Hire a Painter 


Suenwin-Wieeans 
Payment § Plan 
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‘"AUGHAN & BUSHNELL 
Vanadium Hammers are 
tocrats among hammers. Made 
from special formula vanadium steel 

led with the best 

shaved second growth wi 

—designed with a speci 

claw that grips either a brad or 

spike— and equipped with a 
Ebhesd Enea Waior te 

firmly locks the handle tight—the 

are made for you craftsmen that buy 

quality tools, 


V & B Unbreakable Planes bear the 
saris putational V 8B Vento 
jammers. are drop forged— 
not cast—from a solid bar of V & B 
Superateel, and stand the falls and 
accidents that would break an ordi- 
nary plane. They are furnished with 
all vanadium steel blades and walnut 
handles in the sizes you'll want. 


Your hardware dealer will heartily 
recommend these two tools. Ask to 


see them when next you are int 
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How to 


\HE erection of 
scidlmasabes DY © 
‘often resulted in the marring of 
attractive lawns or homes with unsightly, 
makeshift poles. ‘Those radio fans who 
have attempted to erect neat pipe masts 
frequently have 
given up in disgust 
find discarded the 
bent, twisted, and 
unmanageable re- 
mains of their un- 
‘successful efforts. Tt 
is almost impossible 
to erect a GO-tt. 
mast after the pipes 
have ‘been assem- 
bled, as it will bend, 
vibrate, and twist. 
‘The ‘most prac- 
ticable method is 
lengths of different 


= 
Ralsing the upper pl 


“ 
piped TI 
shi 
. Set. uy 
4 or RipAcep. 
il tamped earth 


to 


telescoped apd in a 
ith confrete or 
three| to brace the 
‘section. 


ing from ladders placed 
‘tides of the erected pipe, then 
top or smallest section until it 
mn lifted three-quarters of its 
length out of the middle section. A bolt 
in slipped through a hole previously drilled 


Old Can Forms Ash Receiver 


HE ash receiver ilfistrated costs 

nothing to make, has: capacity, 
and will not readily till. 

It is made froy st contained 


toasted alm 
over the a 


wes 
[An aah receiver of larte capacity 

the lid. This is cut across one-third the 

distance from the end. One end of it is 

bent to form a hinge joint around a piece 

of stout wire or a nail, which is soldered in 

place as shown.—EpWwaxo H. FLAHagTy. 


Francis Dashiell 


for that purpose, so as 
‘to prevent this section 
from telescoping or sliding down within 
the next larger size, 

The middle or second section (now 
supporting the top or smallest section) 

then is raised and u bolt 

‘used in a similar manner 

‘to prevent its telescoping 

within the largest or 
lowest section, 

Guy wires, which 
were previously at~ 
tached to the top of 
the second section, 
are fastened to the 
same anchor posts 
used for the guys of 
the lowest section, 
It is not necessary 
to)ittach guys to the top section, but it is 

’a single wire to counteract the 
‘of the aerial wires. 
By using this method a 50-t. mast may. 
bbe raised in less than one hour, It is im- 
portant, however, to select pipes. that 
slide or telescope easily. ‘Three 20-ft. 
lengths will make a mast that will be 
from 45 to 60 ft. high. Because of the 
weight of the pipe, it is not advisable to 
‘use more than three pieces. One advan- 
tage of this method is that the pipes ean 
be painted before erection, and lowered 
‘when necessary for repainting. 


Butterfly Paperweight Is 


Attractive Desk Ornament 


By Glyde E. Volkers 


tou ean, 
convert it into an attragtiva desk orna- 


2 aml buttery qriot 
‘The glass grat joroughly. 
Cut 2 pipes Oh ati or hin eard- 
board ‘8UAne bottom of the 
‘pay a the hollow cavity of the 
pli the hatterfly othe more 
eve ale will be neen from the top. 
a piece of brightly colored grase, 
ity bit of flower over the butterfiy. 
‘background use a thin sheet of white 
or stained cotton or the silky down from 
nileweed pod 
Glue the card 
board to the 
back of the 
weight to hold 
The cotton, 
flower, and but. 
terfiy in place, 
Acetic glue is 
excellent for 
this purpose. Tt 
is made bY unlque paperweight 
heating 18 parts ia asin: 
ct glue fakes (previously softened by 
soaking overnight in a little cold water) 
swith 2 parts of acetic acid until a thick 
auld i formed. 
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CIR:KIT 


More Power per Tube 
brings Greater Radio 
Most Economically 


Triple power is the basis of Erla Supereflex records. 
Tubes, as used in Supereflex, simultaneously amplify 
SEE ERLA received radio frequency currents, reflexed radio and 
RECEIVERS __ reflexed audio frequency currents. So 1-tube Supereflex 
rivals the power of conventional 3-tube circuits. And 
3-tube Superefiex readily outclasses the ordinary five! 


ages in power, 
available in beavteous Only such power can give you the thrill of Supereflex 
complete Erla receiv. distance and volume; always with Erla crystal-pure 


from $6790 to $2 © tone—and with uncanny selectivity that gets what you 
Pear Cincekrieee. Want when you want it. 


Seuss emong wise” "This finer radio is brought within the reach of all by 
Erla Superefiex CIR-KIT, the factory-sealed carton of 
genuine Erla apparatus for building Supereflex your- 
self, Anyone can follow the CIR-KIT assembly plan 
perfectly, using only screwdriver and pliers, without 
drilling or soldering. 

Pride of workmanship, extreme economy, priceless radio 

performance, are yours in Erla Superefiex CIR-KIT. 

Select your model at the Erla store. 1 to 5 tubes, an- 
° tenna and loop types. 


Electrical Research Laboratories 
Department S, 2500 Cottage Grove Avenue, Chicago 


ERLA 
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The Fine Finish of 


BROWN & SHARPE TOOLS 
Is Part of Their Quality— 


An Indication of Excellence 


High accuracy, together 
with superiority in every 
point of tool design, are 
basic qualities in Brown& 
Sharpe Tools. Fine finish 
is one of these qualities. 
Just examine closely any 
Brown & Sharpe Tool. 
Its fine finish is an indi- 
cation of its excellence— 
an excellence which can 
be had only in Brown & 
Sharpe Tools. 


Have you seen the new Brown 
& Sharpe Small Tool Catalog 
No. 29? Letus send you a copy. 


Brown & Sharpe Mfg. Co. 
Providence, R. I., U.S. A. 


De Ss Saakes Tacs 


“Standard of the Mechanical World” 


I 


The Home Workshop 


Few Tools Needed to Build 
Sturdy Wooden Plant Stands 
Tas is a Robingon Crusoe streak 


0H uc ——— 


Details of the fist pair are shown at 
the left ofthe secood pala the right 


Jength shown, 
‘square the ends, 
and put them 
together. No 


T 
: 


led joints are 


owt: te 

nome waste, the 

‘material needed 

\ for the first pair 


Joe aie amary 28 ers, 9 
He eet eater 3 tne 


SrBiengenn ishing me 
heats 


Saw the 9-ft. pieces into eight 2ti 


squares, which will form the tops and 
bottoms. Draw diagonal lines across the 


(Continued ow pase 109) 


© tm 


‘radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 25, 


Apeit, 1925, 


‘The Home Workshop 


Simply Made “Skates” Aid in 


Handling Heavy Radiators 


radiator, By pressing down on the other 
end of the skate, the radiator is lifted 
sufficiently to allow tho skate to. slip 
under. With a kate under each end, the 
radiator can be wheeled easily.—R. B. 


Sturdy Wooden Plant Stands 
(Continued from pose 108) 


corners of both sides of these pieces so 
that the logs and nails may be placed 
accurately. ‘The uprights are kept 154 in. 
inside the edges. ‘Two tenpenny nails are 
driven into each joint. ‘The rubber tacks 
are driven into the base near the corners. 
‘The completed pieces are stained and 
waxed or stained and given a coat of 


is as follows: 
by tate 


sayin 


Ton bs 
egal 

‘The 14-ft. boards are cut into eight 
lengths of 374 in. The ornamental holes 
are marked in the center of each piece, 
beginning 14 from the bottom and 
running to 1134 in. from the top. After 
boring the holes, cut out the }-in. strip 
wins cote or 

The four top and bottom pecs ar 1 
in. square. They are fastened to the 
Mica in rom the edger with our tne 
penny nails at each joint. The eight feet 
are sawed from the 1 by 134 in. strip and 
fstieel af the sorts of the bon 
‘with two sixpenny nails in each joint. 

‘Sandpaper the pieces before assembling, 
mating the aiabes agit with Ne 
grain, The wood for the tops and bottoms 
should be planed before being sand- 
Papered. After assembling, the edges are 
2htnered or rounded ft 

‘The heads of the nails are set 34 in. 
deep and the indentations filled with putty 


that is colored with stain.- Garver, 
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My Life Work 


The finest shaving cream you will ever know 


Let me send y 
By the Ch 


Genttemen: 

In less than 4 years, Palmolive 
Shaving Cream has gained top 
place. Its success is a business 
sensation, 

Will you do us the courtesy of 
trying it? Men literally are flock- 
ing to it. 


We asked 1,000 men 

Our first step was to ask 1,000 
men what they most desired in a 
Shaving Cream. All of them 
agreed on four things. 

But one requirement, and the 
greatest of all, is something no 
man mentioned. ‘That is, strong 
bubbles which support the hairs 
for cutting. 

We made 130 trials or tests 

We made up 130 formulas which 
we discarded. 


‘Torn the hal uch to shaving harry, 
GRA we art Siding rw wih the 


ou a tube to try 
ef Chemist 


‘Then we attained, by many 
times over, the best Shaving 
Cream in existence. Today Palm- 
olive Shaving Cream is winning 
men by the millions, as they try it, 
Don’t change from the cream 
ou like now until you see what 
almolive Shaving Cream docs. 
But make this test. Try ten 
shaves, and let the results show if 
we have excelled the rest, 
1—Multiplies itself 
5 fies 
2—Sottens the beard in 


fone minute, 

New 3—Maintains fs creamy 
ules 

Delights Gnithe face. 


4—Strong bubbles hold 
the hairs erect for 
cutting. 
5—Fine after-effects, due 
‘to palm and olive oll 
content. 
TeSeSeraed hear te avast 
‘vel ‘savig ‘cmaae “Cheapo aoe 


‘THE PALMOLIVE COMPANY (Del. Corp.), Chicago, Ih. 


PALMOLIVE 
SHAVING 
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A Keener Edge~ 


For jungle. undergrowth, sugar-cane 
~-pethaps even tropic politics---cutting 
tools must be razor sharp and shaped 
just so. It’s the file that keeps them 
properly edged, adding impetus to 
even primitive industry. 
From the gold mines of Alaska to rubber 
plantations on the Amazon--whetever tools 
need sharpening and files must render con- 
stant and faithful service--NICHOLSON 
FILES are preferred. 
In your home, too, you can quickly sharpen 
every cutting’ edge with a NICHOLSON 
FILE--one of the many reasons why they 
belong in your tool equipment. 
NICHOLSON FILE CO. 
Providence, R. 1, US. A. 


NICHOLSON 
FILES 


~a File for Every Purpose 
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Fumeless Chicken Brooder Cost 
Little to Construct 
By L. B. Robbins 


Weare pane 


illustrated has been tfied oulfwith the 
{ggsevpral senfonp by the 

Ky ton prActically. 

i 1r0MA 50 to 60 


are weeks old. It 


from the lamp—the 
mt dreaded thing to contend with in 
brooding—practically are eliminated, yet 


Broder with 
hover removed 


the heat is distributed so that the chicks 
‘ean secure any degree of warmth. 

‘The body of the brooder consists of a 
wooden frame 32 in, square by 12 in, 
wide. Across the top of this frame tack a 
piece of whect zine or iron and tu 
‘edges down all around. A strip of 
asbestos between the edyes of th 
‘and the metal will make a tight joint. 
‘This completes a strong, boxlike structure 
with an open bottom and a metal top. 

Nail four pieces of Sin, furring around 
the box and over the metal. Use long 
wire nails to go through the furring and 
the metal and into the frame. ‘Then 
floor this second structure over with this 
matched (tongued-and-grooved) board 
making as tight joints ax possible. 
‘construction forms a 3-in, 
the lower frame, 

Cut a Gin. hole in the center of the 
flooring and invert an old cooking dish 


SHEET RO CORRUGATED BOARD FENCE, 


tover on «* 
||_Woonen ts 


LIT eT 


tora EN Door patron ana’ 
Banna 

Hest fromthe lamp is transite throu 

ime dlphregm to 8 hotnit relator 


over it, fastening it to the floor with small 
brads.” The dish should be punched full 
of small holes to radiate the warmth from 
the hot-air chamber. 

‘A square hole is sawed in one side of 
the body of the brooder, as indicated, and 
fitted with a sliding door. 

The hover consists of a thin wooden 
panel 24 in. square set on four wooden 


legs 6 in. high. Fit some sort of a handle 
tinued on pate 112) 
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Sealing- Wax Aids in Making 
Toys and Models 
EALING-WA X is a useful medium for 
making interesting little toys as well 
as colorful models such as the 


trated, which is gp amateur, cal 
‘scene, built gn th of it. 

bpeicfiro} ‘llustfition 

in lors. The 

te ar swing Paper. 

1 the fall is white wal. By 

if thelsoft wax slowly off the edge 


‘then cutting the threads with a scis- 


Miniature scene for amateur theatricals made 
‘with sealing-wax on astration bowed wad pape? 


tors, realistic drifts and icicles are 
formed. ‘The lamppost is a 20-penny nail 
standing on its head and covered with 
black and white wax. 

‘When the wax is soft it can be molded 
ceasily with the fingers or with small knife 
bindes and large needles, Cylinders or 
spheres are formed by twirling the wax 
cearefully over an alcohol flame. As the 
last stop, a brilliant gloss can be given to 
the work by running it quickly through 
the flame, —KENWert M. SWEAEY. 


WORTH WHILE 
TOOLS 


ig a is satisfaction in the ability to tackle odd repair 
jobs about the home; and if one has the energy and 
determination to do some of this work himself, the savings in 
time and money will be considerable. 


Insoues for shoes may be cut from an 
old felt hat. ‘They are fully as satisfac- 
tory as commercial insoles and cost 
nothing. If thoroughly washed, a piece 
of old felt hat makes a good’ rubbing 
felt for finishing woodwork. The felt 


Also is useful for eutting askets—W. L. 
————_ The kind of tools used often determines the quality of the 
Fumeless Chicken Brooder work. To be sure of the best results, get the right tool for 
(Cot te 19 the purpose, There's a large variety of Pexto Tools made in 
to the center of the top and tack a 64a all practical styles asd sizes You can't go wrong if you 
sitped tat around the soaee. BR up the foulet on theee’ven bary-Eamous tools: 
lea Intervals of 2 so ha the chica 
may’ past in and out of the hover. We Raimacagla padtargacs, AN PsiTialsseabndbed by. acen 
Tor heating we 8) rexulation brosder eral home ure, the Fete day ood uation erence es 
lamp ora common lamp with short chizn- fon Ratchet Bit" Brace, ile: fin’ consnts of Bit Braces, Tasamens, 
heyy Light it and place it under in the Guied above wil gives Mies Sense bee eee 
enter of the lowest. compartment. Pro- ie of dependable service and Chil Seren, Drivers. Hatchets 
, | ide n fow holes along the top edge of the ing, Shenre, sed mony” other” ama 
wide frame, below the metal ceiling, to toola. Te is eary to procure Pesto 
tarry off the fumes. The air in the in, “Fol aa they are Caried by practically 
space above then Becomes heated without Ai proprenive dealer, Booklets cove 
dor, The heat passes out of the holes in ting cur Hines are avaiable for free 
|_| the heating drum and. warms the interior Gisetbution. Ak for them. 
of the hover An average ee fare wl 
intaln 90. degrees in cold weather. 
Corrugated board, tacked ‘about the THE PECK, STOW & WILCOX CO. 
brooder as indicated, can be used to fence SOUTHINGTON, CONN., U.S. A. 
the young chicla in for the frst few days 
tnd then extended as they inereate in age | 
and size, An extension platform ean be 
hinged to the front to. furnish the birds 
more floor space and finally let down to 


form an inclined runway when they are 
allowed to have an outside run. 
‘This brooder may be cleaned readily, 
safe, and will raise strong, healthy chicks. 
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“Four years ago you and I worked at the 
une bench, I realized that to get abead I 
needed special training, and decided to let 
the International Correspondence Schools 
hhelp me. I wanted you to do the same, 
‘but you said, “Aw, forget it!" You had the 
same chance T had, but you turned 

‘0, Jim, you can't expect more money until 
youlze tained yourself to handle bigger 


‘There are lots of “Jims” in the world — 
in stores, factories, offices, everywhere. Are 
ff them?” Wake up! Every time 
you see an I. C, 8 coupon your chance is 
‘aring you in the face. Don’e turn it down, 
Right now over 110,000 men 
fare preparing themelves for 
‘and better pay through I. C. 8. courses. 
‘You can join them and get in line for 
promotion, Mark and mail this coupon, 
‘and find out how. 


eee ee ee 
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How to Cut a Window Opening 
in a Frame House 

CUT a new window opening in a 

frame house presents no great ob- 
stacle to the skilful home worker. 

"The location for the window gin the 


almost in line with the 
or the opening, keep the new win- 
‘exactly in line, if possible, even if the 


I the window is smaller in height than 
others on that side of the house, it is usu- 


INSIDE OF ROOM: 


Tried by 
a thousand trails 


CARLETON CANOES are_ built 
to stand the gaff of yeara of the 
yy do it to0. In 
‘over a quatter of a century of manu 
frcture we have never had one dir 
‘stisied Wier. 

Caron Canes are wonderfully 


fast and ly easy to handle. 
surprisingly 


ton White for your fee copy today. 
‘Tom Cantsrow Camoe Co. Fir 
Sarees, OWS Town, Maine, U.8. A. 


CAR ON 


Poa READY TO — 
SEY THE FRAME 


owide snd outside view of opening cut 
itr for placing = new window frame 


ally best to make the new window line up 
‘at the top with the others, as illustrated. 
‘Thin brings the window higher from the 
floor from the inside, but this is not un- 
‘usual and often no disadvantage. 

Before cutting the opening, tap the 
plastered wall to find the location of the 
‘studs or vertical members of the house 
frame. If by changing the position an 
inch of so, the cutting out of one side stud 
can be avoided, do this; it saves much 
time. 

For double-hung sash, that is, the 
ordinary sliding sash with weights, mark 
the proposed opening on the wall 614 in. 
wider and 5 in. higher than the sash size. 
For example, if the pair of sash are 2 ft. 
6 in, by 5 ft., the opening should be 3 ft. 
1 in, by 5 ft. 5 in. If easement sash 
without weights is used, the allowance in 
‘width need be only 214 in. more than the 
sash. 

‘Cut out the plaster on the lines with a 

chisel, breaking out a strip about an inch 

‘wide ‘to expose the lath. ‘Then cut 

through the lath with a coarse compass 
(Continued om pase 113) 


$25.00 in Prizes 


‘See top of page 8 in front of book for full details 
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Pads Protect Your Hands when 
Lifting Rough O¥fjects 
“OR rough, bi ng, 
tects the by 
iMustrated 


othing pro- 


end of 
is cut a 
Tong enough 
to admit a 
hand. 
Tn use 
handsare' 


through and the pads are pinched between 
thumbs and forefingers. Besides being 
inexpensive, they have the added virtue 
of not making the hands perspire as do 
gloves.—E. M. L, 


How to Cut a Window Opening 
(Continned fom sage 12) 

Also cut out the 2 by 4 in, studs 
that have to be removed. 

ready to work from the 
Although at times this may be 
done from a ladder, it isa great advantage 
to rig up a scaffold opposite the opening 
to be cut. 

It usually will be best to order the 
window frame, sash, and inside trim com- 
plete. When doing this, request that the 
outside casing be sent loose. The casing 
then will come tacked lightly to the frame. 

‘Measure the frame with the casing on 
and mark the opening carefully on the 
beveled si ‘the house with a straight- 
edge and plumb. 

In cutting the opening, the edge of the 
sheathing (B) should project about 2 in. 
beyond the edge of the (C) and a 
section of the siding (A) should be re- 
moved both at the top and bottom of the 
frame, to be replaced after the frame is 
set up. ‘The drip eap on top of the frame 
‘should be covered with metal and painted 
before the upper piece of siding is put in 
place. At the bottom of the sill a groove 
will be found into which the bottom piece 
of the siding fits. Take care to nail the 
casing very solidly to the wall and frame. 


‘Witen boring holes in wood without a 
depth gage, it is possible to have all the 
hholes the same depth by counting the 
number of turns taken for the first hole 
and using the same number of turns for 
all the others, —M. E. $. 
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SIMONDS 
CIRCULAR 
SAWS 


"HEN you specify SIMONDS in ordering a solid 

tooth circular sawfor any other style of saw, you can be 
certain that its quality is protected not only by Simonds near 
century of experience in making the finest cutting edges of tem- 
pered steel, but that constant laboratory tests and development 
work assure you that your selection represents the very last 
word in cutting tool manufacture, 


No matter what your cutting problem may be, put it up to 
‘Simonds, either through your supply house or dealer or direct. 


Wherever men f 

depend upon 

cutting tools 
most 


SIMONDS SAW AND STEEL COMPANY 
Fitchburg, Mass. 

Established 1832 
Branch Stores and Service Shops in Principal Cities 


SIMONDS 


Pronounced Si-MONDS 


SAWS FILES KNIVES STEEL 


© “The Saw M 
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Bench Drill Press Made of 
Pipe and Fittings 
LTHOUGH made of 


lorse tappr to suit the chuck 
idard tees used as 
bbitted to suit the shaft 
xe convenient to receive 


Y4-in. steel plate per- 
fectlyflatand smooth. 
A bole is drilled and 
tapped in the center 
of plate to fit 
the end of the py 
lifting rod, The 
rod is cold- 
rolled steel. 

The lever 
Block in which 
the end of the 
lifting lever 
slides may be 
either round or 
square, with 

nges on top. 
and bottom. ‘The lift diesen made 
from pieces of ¥4-in. flat steel. A square 
hole in the levers engages a fulcrum 
shaft, which passes through pipe croms, 
A rod is connected with the back lever 
‘and pases through a hole in the bench 
to a treadle underneath. This foot 
method of feeding the faceplate upward 
allows both hands to be free. 

‘The pulleys are of cast iron. A-selection 
of speeds can be obtained, 
‘using a pair of step pulle 


Mercury Improves Friction 
Contacts in Radio Parts 
"To OVERCOME: the tendency of the 

rotor shafts of radio condensers and 
couplers to oxidize and cause a loas of 
Cfficiency in instruments designed to use 
friction contacts in- 
FHOLE IN stead of " pigtails.” 
‘Bust ‘some radio fana who 
pride themselves up- 
on their neat work- 
manship use "mer- 
cury to insure good 
contacts. Phe 


with the fe shaft and bushing 
shou} alpolutely clean. When 
asset groove is filled with mer- 
cury by ff€ans of a pipette or medicine 
roy yhis insures good conduction. — 


Pumirre A. Jupp, Portsmouth, Ohio. 


It Looks Funny 


|—but it isn’t—when you're 
far from help 


ERY likely means an expensive 
tow-in job—which would cost 
a whole lot more than a selected Set 


of Snap-On Wrenches that would 
always Be-on hand to help you out of 
trouble, 


Spring is in the air—the open road 
is calling. Play safe this season—go 
‘over your car and tighten up all the 
nuts and bolts before you start on a 
trip. It’s a quick job with Snap-Ons. 
Take your Set with you and relieve 
that gnawing anxiety about road 
trouble. It will bring a new ele- 
ment of safety that will enhance the 
pleasure of motoring. 


“Tie sect Set for the ordi eaulpped with 
Pe dt lo ty recon 
EI tos he cadet fr pat 


“ Snap on 
Socket Wrenches 
Snap-Onvere the cheie of aeer 350,000 gun 
Porncneer tering seca ert 
SEER Sec Se tencine Snap-On 
‘SNAP-ON WRENCH CO., MFRS. 
tat 
Motor Tool Specialty Co. 
Distribatre 14 E, Jackson Blvd., Chicago 
Send me particulars. My address i 
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Spring Overhauling Lengthens 
Life of Your Heating Plant 
By Orion O. Oakes 
Heating and Ventilating Engineer 
A\8800N as fire is no longer needed in 
the spring, clean out thoroughly all 
flues and the upper portions 
steam-heating or hot-water bg) 
wire flue brush. Rub all 
remove soot, ashes, and 


refffove all the ashes from 
\d clean the pit, ‘The smoke 


fue brush, and the smoke bonnet, 
which now will be accessible, should be 
freed of all accumulations. 
‘Next obtain a plant sprayer or oil gun 
fand spray all the interior surfaces of the 
with crude oil or light machine oil. 


SMOME PIPE REMOVED AND BONNET 
FREED Or ALL ACCUMULATIONS. 


\, al 


VASEUNE 
Grease 
AND RAGS 


‘After being thoroughly cleaned, all metal 
‘Surfaces are sprayed with oll or gressed 


If convenient you may use oil taken from 
the erankease of your automobile for this 
purpose. For the exterior portions use 
vaseline or a light grade of automobile 
grease applied with a rag. 

‘The importance of this work is because 
all flue doors, fire doors, clinker doors, and 
cleanouts are ground on the edges at the 
factory to make contact with the frames. 
When these ground joints are unpro- 
tected during the summer, the moisture 
of the air forms sulphurous acid by com- 
ining with soot and this in turn acts on 
the cast-iron or steel surfaces. with a cor- 
rosive action. When ready to be used 
in the fall the doors will be found coated 
with seale and the hinges and pins may 
be so affected that the close and accu 
rate contact of the parts is destroyed. 
‘The condition becomes worse each suc- 
ceeding year. 

‘One of the most important requirements 
for efficient operation of a fire is that all 
door openings or joints of any kind fit 

It will be seen that il fitting, 
doors mean poor combustion 
and loss through fuel waste. 

If the boiler is of the metal jacketed 
type, the entire outer surface should be 
coated with grease. ‘Treat the smoke pipe 
in the same manner as the inside of boiler 
and store it in a dry place if possible. 


A new tool that radio fans 
have been waiting for 


OW the radio amateur can “wind his own” as quickly 

and as expertly as any professional coil winder—and at one- 
tenth the cost. This Goodell-Pratt Coil Winder is a new tool 
made especially for winding tubular coils, inductance coils, and 
transformers for superdyne and neutrodyne circuits. 

Holds any cylinder of cardboard, bakelite, ot fibre up to 434 
inches in diameter and 7 inches in length. Theouter aluminum 
driving disc is adjusted to the cylinder length by a sliding collar, 
which can be locked at soy pone ‘on the spindle with a thumb 
screw. The outside face of this collar is cut at an angle, afford- 
‘ing a.cam action against the button on the disc hub, which exerts 
a continual tightening effect on the cylinder. And because both 
discs are cone-shaped, the cylinder is centered automatically. 

‘The spring wound around the spindle prevents {t from turning backward 
‘and releasing the tension on the coil wire. If unwinding becomes necessary, 
terclyralse the loop end ofthe spring 

Nicely finished in ted and black enamel, and natural aluminum, with all 
‘exposed steel parce well polished. Length overall 1434 inches, weight 3 pounds, 
Other tools for, radio builders. Write for special radio tool fol 
which show all the Goodell-Prate radio tools, many of which are new ane 
‘xclusive Goodell Pratt inventions. 

GOODELLPRATT COMPANY, Greenfield, Mass., U.S. A. 
Makers of Mr. Punch 


“69 ry 


Coil Winder 


GOODELL PRATT 


1500 GOOD TOOLS 
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S-E-L-E-C-T-I-V-I-T-Y 
To A New Degree 


IMPROVED 
MICROMETER DIAL 


U. S. Tool Condensers 


AGAIN in the van ag a result of con- 
stant research and painstaking ex- 

imenting—U. $. Tool announces an 
Improved micrometer dial, a boon to 
radio reception and a new degree in the 
selectivity of DX stations. 

‘The separate knob turns the ENTIRE rotor 
sows, Meare"! ecicy_ a ya 
‘ation within eas ms on 
fondensers are instantly detected with the microm 
Stor dal,” Pactory-tested and. guaranteed to be 
‘within 8%, plus or minus, ofthe indicated capacity. 


U. S. TOOL COMPANY, INC. 
127 Mechanic St. Newark, N. J. 
fra of Special Tools, Dies Jign, Automatic Machinery and Sub Presses 


FACTORY 
GUARANTEE 


RW ee 


seeshs,& 
—eaipsedienaleppare 
i eI 
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Overhauling a Heating Plant 
(Continaed from pose 115) 

‘The boiler should be filled completely 
by adding water to that already in the 
boiler and not by emptying and refilling. 
‘The water in the boiler has been repeat- 
edly distilled and therefore has less action 
during summer than new water. 

Oil ‘or grease all moving or wearing 
parts of the pressure regulator and cover, 
if desired, with an oily cloth to prevent 
the accumulation of dust through the 
summer. If there is a thermostat, wipe it 
and cover with a cloth, 


Biscuit Pans as Receptacles 
for Small Hardware 
RDINARY 10-cent biscuit pans, 
painted black with sereen enamel to 
prevent rust, are excellent containers for 
‘small hardware, such as screws, nuts, tire 
valves, and washers, ‘The pans may be 


ould be 
» 0.7 


e 
i 
of 
weers. ‘The runners 


A Large Glue Scraper Made 
from an Old Hand Saw 
A PLAIN wood scraper about 4 by 10 


in., made frogs an olc r, preferably 
cr stocking off 
ex 1 ffm joints pre- 
plang or 
siftales mh as tabl 


IE does no® bruise the sur- 


‘so large that ample elbow 
grease may be applied.—J. A. H. 


Belt Pulley Fastened to Auto 
with Ordinary Wheel Puller 
WHING to 
use my au- 
tomobile for power 
purposes, 1 fas- 
B\ tened a ‘pulley to 
\ a rear wheel by 
means of an ordi- 
nary wheel puller. 


iden pulley 

d out to 
he sine to 
ive the/ speed. de- 
jed to the wheel 
-. Tjacked up the 
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How to Re-Cane Chairs 


(Contin. " 


it in the groove, Then pour more thin, 
hhot glue into the groove, making sure 
that the entire length is covered and that 
there is a surplus amount to be forced out 
‘as the spline is driven into place. 

‘Take one end of the spline, which has 
been soaked previously in water to make 
it pliable, and drive it in at the center of 
the back’rail. ‘Tap it lightly all the way 
sound until it meeta in the bac. 


sne has dried thoroughly, 
Il take two or three days, it will 
“ight as a drum head. If you have 
been careful to get an even tension on the 
surface when driving in the wedges, the 
surface will be entirely free from wrinkles 
or puckers. The chair now is ready for 
use, but to make sure that the ane will 
remain taut in various temperatures, it 
ia well to give both lower and upper 


apt gs 


How the strand 
ends are tied 


surfaces several coats of good white shellac, 
after which varnish may be applied. 

If the chair you are to cane has no 
spline and, therefore, has been woven 
by hand, a different procedure is necessary. 
‘The diagrams on the preceding page give 
the correct method to follow. 

Cane for hand weaving may be pur- 
chased by the hank of 1000 ft, and 
comes in various sizes such as fine-fine, 
fine, medium and coarse. The medium size 
isused most. You will need about 300 ft. 
for onechairandabout 6ft. of bindingeane. 

‘After removing the old eane by running 
a sharp knife or chisel across the strands 
‘on the bottom and lifting it out from the 
top, clean up with soup and water and a 
‘good stiff brush. 

All cane is moistened for not more than 
three minutes before using. While the 
diagram explains the steps in caning a 
square bottom, the method is the same 
regardless of the shape. If the ehair is 
wider in the front than at the back, 
count the holes at both places. Say 
there are 17 in the back and 19 in the 
front; start your caning from the left rear 
hole and go to the second hole in the 
front. If there were 15 holes in the 
rear rail and 19 in front, you would begin 
{in the left rear hole and go across to the 
third hole in the front rail. For circular 
seats the point to keep in mind is to have 
your cross strands parallel. 

Referring to the diagram (page 116), 
run one end of the cane first through A 
about 2 in. and hold it with a peg. Run 


SS J 
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Yn fairness to your 
family and yourself 


oe believe we 
smoke the best 


GPARAGON 


F course you want your family to enjoy all of the ad- 
vantages of modern living. But, have you provided 
them with the modern way of writing? 

Have you considered what a wonderful help a Remington 
Portable will be to that boy of yours, and what an invalu- 
able training it will give him for his life's work—whatever 
it may be? Do you realize the many precious hours it will 
save for everybody in the home? 

Wouldn't it be worth a great deal to you to have this 
always ready helper on hand to take care of your personal 
‘writing? Countless homes now find the Remington Portable 
indispensable, and we are sure that yours is no exception. 

‘The Remington Portable is the choice of most people the 
world over, because it has every feature common to the 
big machines, is easy to operate, does beautiful work always, 
is compact, and carries its table on its back. 

Sold everywhere. Easy payment terms, if desired, Write 
today for illustrated “For You, For Everybody.” 

Address Department 67 


REMINGTON TYPEWRITER COMPANY 
‘314 Broadway, New York 


Remington Portable 


THE RECOGNIZED LEADER IN SALES AND POPULARITY 


a7 
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Yourlathe 


Get This 
AI1Lin. x37, et. 
Quick Change Gear 


South Bend <:::. Lathe 
—for only ‘284. Easy Payments if Desired 


Here is your chance to get a brand new, latest improved 
South Bend Lathe on convenient terms. We ship Lathe 
Freie of rat payment allow 30 day tril, and you have the 
lite of the' Lathe while paying for it. In this way it Weipa earn its 
town cost, We make this literal offer on any South Bend Lathe, 
isn and 64 Foreign Counties “iene 

nts of 2 largest Steel Companies, & to 

iR.BrenlbSope bce Gevemmseatocs SME 
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Wied Five Gactiog 
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NEW VEST POCKET 
ADDING MACHINE 
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oops pene 


ii 
THE W. L EVANS sandal ‘OF cARTOOKING | 
125 Lander Bulg Clertand, Obie 


rman in the greatest industry of alltime. Qui 
ou can ff yoursell for highest salary postion ct 


Become, a bigpay 
mt te, bs col wt for mechanic operator 


S00 Fah at 
Samer, in 
‘Dnder practical, cay to understand at 

Tony ghort time. ‘No previous experience is necesrsty 

Fatio bevumes am oped? book to Yau, You learn how to Gesien, const 
Sperate, repair, Ratio apparatus: Bly methods 


fe the lavest at 
Write Today =<" FREE 


FREE Saeco 
HL Motaos, Hada Eaciner, #9000 ASSOCIATION OF AMENCA Oot 4 611 Emel Ar, cwichad 
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The Home Workshop 


Tank for Cheap Sprayer Made |, 
from Oil Drum ey 


STEEL drum such as pety be had 
at low cost from alm garage, 
can be made into an efficent sfipyer tank 
for poultgy yard, orchaghiss aA gardens 
Ripe Qttjhes fvith prose and suitable 
shatoft iiygele rd attached to one of the 


openings di Yhe drum. Through the eap 
oF jugeof the other opening a hole is 


the garden, orcherd, 


‘poultry yard 


drilled to admit an auto tube stem. This 
‘stem is attached with suitable gaskets no 
as to be 

After the drum has been filled with the 
spraying mixture and placed on a flat 
wheelbarrow, so that it may be rolled 
occasionally to keep the mixture agitated, 
an auto tire pump is connected with it 
and used to obtain sufficient prassure for 
spraying —Groror G. McVicKER, 


How to Re-Cane Chairs 
(Contnned from tage 117) 
across and down through B, and hold 
with a second peg. Move the peg each 
‘ime to insure tightness, but through the 
whole procedure do not strain, 

The diagonals are woven in the fifth 
step. Start at A and run the strand under 
the strands woven in the first and third 
steps and over those of the second and 
fourth steps. Take great care to follow 
this order throughout. If the cane does 
not lie flat and straight, some mistake has 
been made. Be sure that the cane runs 
into the squares and not between two 
strands. Fasten one end (ZS) by slipping 
it under one of the strands on the under 
side of the chair. Continue as shown, 

the holes alphabetically. 
@ seventh step lay the binding 
cane X over the holes and bring the 
medium cane Y up on one side and down 
onthe other asshown. Keep the medium 
‘cane pulled very tightly and when you 
hhave gone completely around, tie down 
the loose end under the last 1oop. 

If the reader of this article happens to 
be a boy who is anxious to earn a little 
money, he will find that almost every 
hhome in his neighborhood has a chair 
stored away somewhere that needs to be 
re-caned. A charge of $1 for putting in 
the machine-woven cane and §2 for the 
hand-woven will be a very reasonable 
price, yet, after he has gained experience, 
it will net a nice little sum in comparison 
to the labor expended. 


© This seat on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 25. 


Home Workshop 
Chemistry 


‘Simple Formulas that 
Will Save Time 
‘and Money 


Ly “through the we 

connie toon 
Dinelvi 

tn an eal 


‘varY from 50°F. to about 


chemical reaction will serve the same 
Purpose, Eight parts by weight of 
Glauber salts (sodium sulphate) are used 


together with five parts by weight of 
dilute hydrochloric acid, made by pour- 
ing the acid slowly into dn equal quantity 
of water and stirring it. Let thé 
solution cool before pouring it into 
the container holding the crystals. A 
double decomposition takes place and 
ordinary salt, or sodium chloride is 
formed together with sulphuric acid. 
By this method ice ean be made on a 
small seale. Into a large container, 
preferably non-metal bec 
place the Glauber salts and add the 
dilute acid. Into a smaller and taller 
‘vessel place pure tap water and immerse 
the vessel in the freezing mixture. In 
from five to 10 minutes, ice will be formed. 
It can be used without danger, for the 
chemicals used in the freezing mixture 
do not come in contact with the water in 


freezing mixtures will suggest themselves. 

Liquids that do not freeze readily also 
can be prepared. A saturated solution of 
table salt in water will remain fluid to 
approximately 0°F. or about 18 degrees 
below zero on the C.scale. ‘This solution 


‘will not corrode or affect the metal parts 
of an engine. Equal parts of glycerine 
and water also ean beused and it has the 
advantage of not erystallizing when the 
water evaporates. In both cases, when 
the water evaporates, just add pure 
water. 


of the acid, | 


the smaller vessel. Other uses for such | 


119 


Now You Can Afford —| 


a modern precision-made 
set which “cuts through” 


Tuned radio frequency for distance and selectivity, reflex 
for economy, the wonderful loudspeaker tone quality and 
volume which comes with Aut-American precision manu- 
facture—all are present in this non-radiating three-tube 
receiver. ({ And, owing to the economy of “wiring it your- 
‘self,” Aut-Awax Sexton costs less than a finished one | 
tube set of equally high quality. Take it home today from | 
your favorite radio store; wire it this evening, and “tour | 
the country” before you retire for the night! Price $42, | 
All-Amax Sets come completely mounted on panel 
and baseboard with full instructions for wiring. 
“The RADIO KEY BOOK has, concentrated in ite48 pages, the an- 


‘swers to thove questions you have been wondering about. Itisaradio | 
education in itself. Send 10 cents, coin or stamps, for your copy. 


ALL-AMERICAN RADIO CORPORATION | 
PIONEERS IN THE INDUSTRY | 


2668 Coyne Street - 


‘Other ALL-AMERICAN 
GUARANTEED RADIO PRODUCTS 
‘There is now an ALL-AMERICAN 
‘Transformer for every radio need— 


‘Audio Frequency, Radio Frequency 
‘and Power Amplifying (Push- Pull) 


ALL-AMERICAN 


Largest Selling Transformers in the World ' 
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“I selected it for 
its high insulating 


qualities 
It cuts down th 
losses in the circuit 


t contest, 
when asked why he used a Radion 
Pan Like thousands of other, 
there is nothing quite like Radion 
for real results. 


Easy to work—moisture 
proof—resists warping 


RADION is ensy to cut, drill and saw. 
‘You need not have the slightest fear 
of chipping. Radion resists warp- 
ing. “Tes strong. It's moisture 
proof. Tt comes in eighteen stock 
sizes and two kinds, black and 
mahoganite. 

RADIO dealers have the exact size 
you want. The use of Radion by 
the manufacturers of ready-built 
tets in almost invariably a sign of 
eneral good quality in that set. 


Send for booklet, 
‘Building’ Your Own’ Set”* 


‘OUR new booklet, “Building Your 
‘Own Set," giving wiring diagrams, 
front and rear views, showing ‘new 
‘et with slanting panel, sets with the 
new Radion built-in horn, lists of 
parts and directions for building the 
‘most popular circuits—mailed. for 
ten cents. 


AMERICAN HARD RUBBER CO. 
Dept. F4, 11 Mercer S¢., New York Clty 


‘Company, San Francisco, Portland 


RADION 


The Supreme Insulation 
PANELS 

Dials, Sockets, 

Binding Post Panels, etc. 


incenicniaaneusam aoe or 


AMERICAN HARD RUBBER CO. 
‘Dept. Fs, 11 Mercer Se, New York City” | 
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The Home Workshop| 


Giving Wings to Your Speedster 


(Continned fom page £3 


vided. ‘The advantage in removing the 
magnets and coils lies in reducing the 
weight about 35 Ibs., eliminating the drag 
of the magnets through the crankease oil 
reservoir, and avoiding the magnetic pull. 
‘The brass spools or spacers ghould be 
retained on the flywheel so 
the oil, unless some addityénal 
lubrication is added. 


‘The engine flywheel = 
should be balan secrete on kife 
ti . 


edges aftpe, th 
There ‘of supple: 
oiler from which 
choose rove the circulation 


ving sufficient ol in. the 
eh speeds. ‘These systems 
fare attached to the engine 
the peteock holes in the reser- 
‘They are connected with a, small 
type of oil pump, driven by the 
which forces the oil to the for- 
‘ward part of the engine. 

‘Another method that has met with 
considerable success is to shim under~ 


‘Another example of «skilfully remodeled 
Gheeduer “Incorporating tngine’ feinements 


neath the crankease lower cover rein 
forcement with sheet metal. ‘This has the 
cffect of increasing the depth of oil in the 
troughs. Care should be used, however, 
to see that the large ends of the connect- 
ing rods do not strike. 

‘In connection with this method, it is 
possible to use a 3¢-in. oil-supply tube and 
{to substitute a larger intake funnel adja- 
cent to the flywheel. 

‘To insure an adequate supply of oil for 
long runs, a desirable arrangement is to 
place a I-gal. oil tank in the rear of the 
car. Connect this with a hand pump 
within reach of the driver and run a small 
copper pipe from the pump into the side 
of the breather pipe of the engine. The 
oil can be replenished at any time with a 
few strokes of the plunger. 

‘The grade of lubricant is important. 
Only the best grade engine oil of high 
hheat resistance should be used. Castor 
oil is recognized as a dependable lubricant 
for high temperature. 

"As long as a car is driven at moderate 
speeds, the thermosiphon cooling system 
is satisfactory. It is too sluggish, how- 
ever, to combat the increased heat of 
high-speed operation. 

“Many water-cooling systems are sold. 
‘These are engine-driven and increase the 
cireulation as the speed increases. They 

(Continued on pase 122 
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Giving Wings to Your Speedster 


connect either with the inlet or outlet 

‘water connections and are gear or belt 

riven from the fanshaft or the a 
In the selection of a water py 

should be taken to obtain 


OF and connecting rods decor 
Iefygftant factor. Unless the engine is to 
ited with special aluminum or alloy 
pistons and light-weight connecting rods, 
the methods ‘of weight reduction lus 


Summary of Alterations that Will 
Improve Your Speedster 
TGNETION—Substtute single-spark aymem: 

‘or high tenaton magneto 


LUBRIGATION—Increase oittrough supply 
‘and add aulary oil pump. 


COOLING —Uve pump system for cea 


PISTONS—Use alloy, pistons, or lighten 
aston pistons by deine 


CONNECTING RODS—Drill out webs of 


CRANKSHAFT BALANCK—Pistoos and 
‘connecting rode must be uniformly dried 
{tormaintain equal weight. ‘Balance hyrwhel 
‘aecty, after removing magnets 

VALVES Substitute tractor valver Min. 
heuer im diameter 

XHAUST MUFI 

‘fer snd install” 

WHEELS—Wire wheels 


for Aexibilty they also reduce overbeating 
ot tires 


.NT-—Only best grades of ol with 
thigh viocontty ad Rosh point, to be aed 


trated in the drawings on page 83 should 
be applied. 

‘The weight of the piston is reduced by 
drilling a series of 44-in. holes between the 
second and bottom ring and also below 
the bottom ring. In these locations the 
holes. do not noticeably impair the 
strength of the pistons and are effective 
in reducing weight and improving the 
lubrication. 

‘The connecting rod is lightened in the 
same manner. The smallest hole is 5/16 
fn, in diameter; the other holes increase 
gradually to 14 in. They are drilled 
through the web of the rod. 

‘To improve the lubrication at the big 
end bearing, it is advisable to drill two 
Mein, holes into the bearing from above. 
‘These conduct a portion of the draining 
oil on the rod to the bearing. 

It is essential that each piston and con 
necting rod be exactly alike in weight so 


The Home Workshop} 


as to insure balance. 

Overhead valve attachments are ob- 
tainable for use on the Fard engine. These 
unquestionably increase the power. It is 


(es, Electrical Oot 


‘aruuion Sone 


less than $40 a week e 
Electricity and 1 witl 
fond you a position at 
$0%p raise in pay within sixty days after you finish,or 
Twill refund every penny of your money. Mine ts, 
the only home-study Electrical School to make 
this guarantee, 


S60 to °200 a Week! 


Enormous demand for allaround Elecrial Experts as Power 
lant Superintendents, Chil Elctilans, Foremea of Const 
tion, Evetrical Dralsoen, Radio Engingery te: And With 
oars th hide capa and 

Soursel with hive capa 

Take $8000 to $12000 

ayer 


Ne 


ug 


E 


MillionOpportunities 


While you're at it, while you're spend- 


fe Ucay Bot jobs 
s fastest growing indus- 
tty, The world’s work Is now being 
‘dove by Electric power. Autos, ships, 
buildings, “aeroplanes, all” electric 
‘quipped. Electric lshts, everywhere, 
‘Think of Radio, Telephones, “Tele: 
graph, Electric railways, ‘This busts 
hess DOUBLED ‘in the last 9 years, 
‘and they say it will double again in 
the nest 6 years! 


Mail Coupon at Once 


1h ae fr Ce 
2° S096 tale, and my ‘confidential 
RE a tuvatese 


I give 
D) wrmcun 4 Eloctiical Ow 


re ¥0U spetial training i wire, 
Radia, Electrical repairing, motors, 


= Sour instruction into exch 
Tee na tick to earn enoush, fn 


Chief Engineer Dunlap 


AMERICAN SCHOOL 


rm 


Ce | 
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Topay's machines make a race 
of production, not a run. 
From the new design, new 
speed -gains; new time-savings. 
How many pieces per minute 
will it add to the best records 
yet? Stop-watch and counter 
give the answer! 

How to feed in material— 

out the product—still jae? 
Your experiments, your improve- 
ments will tell, and tell exactly in 
the production-records on a 


ROW | 


The large Revolution  Set-Back 
unter blow reco the ott of any 


‘Sets back to zero from any figure b 
ing knob once round. 
four to ten figure-wheels as, required. 
rice with four fqure-wheels as lustrated, 
$10.00—subject to discount. Cut las then 
one-half. 


‘Counter, to record reci ting _move- 
tent gree $150 (at) Sear 
Counters fromm $2.00 vp. 

Speed Counter 


Here's the handist i 


(Cut lees than 3 alee.) 
‘The Veeder Speed Counter enables you 


speeds. Price, 
tubber Ups (ae illustrated) $3.50. 
FREE—The 80-page Veeder 


booklet of counters for all ma- 
chines and development-work 


The Veeder Mfg. Co. 


44 Sargeant St., Hartford, Conn. 
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Giving Wings to Your Speedster 


(Continued from pase 120, 


possible to improve the engine, however, 
without this expenditure. Ford-tractor 
valves can be used in the ports, increasing 
the valve diameter }{ in. This amount 
‘must be removed from the valve ports; 
that is, the diameter must be increased 3{ 
in. For this purpose it is sometimes pos- 
sible to use a sharp valve-seat reamer, 
grinding down the reamer to obtain the 
size. Itis obvious that these valves must 
bbe ground to a perfect seat. 

‘The back pressure caused by the use of 
1 muller decreases the engine power and 
is to be avoided. One successful 1 
of accomplishing this is illust 
‘open road work the cap is 

‘Wire wheels are recomm« 
senting the most des 


to change the drive 
ear in the differential 
ie ratio of 3 to 1 or to the ratio 
It hardly pays to make these 
fas they are obtainable at a reason 
fst. 
‘These engine changes are not expensive 
jeult to make. They are merely a 
matter of knowing what to do. 
changes suggested embody the result of 
long experience in making fast cars faster. 
‘A tabulation of the alterations under 
different headings is given elsewhere to aid 
you in electing improvements you wish 
to adopt and in preparing a list of pur- 
chases to be made before undertaking the | 
work of adding speed to your speedster. | 


Underslinging a Ford Speedster 
to Obtain a Racy Appearance 
MAY amateur mechanics who have 

converted their light cara to the 
speedster type by the removal of the 
regulation body and the installation of 


bucket-type seats, large gasoline tank, 
and rear tool-carrier, are disappointed in 
the general appearance. ‘The elevated 
frame seems top heavy. 
‘To lower the frame 2 or 3 in. insures a 
(Continued om pase 123, 


‘The | 


Many ben teacher 


fniuhes. “At all the best 


Many New 


HOOK-UPS FREE 


ed Sea 
‘Deptt Suk, Racine, Wis. 


Gon Des 
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Underslinging a Ford Speedster 


racier appearance, steadies the car, and 
allows the wheels to hug the road when 
making turns at high speeds. In the 
accompanying illustration a method of 
accomplishing all this is shown. 

‘The supports for lowering the rear 


spring are made from 14-in. plgte, rec- 
tangular in shape and drilled eacf end. A 
rod at each side passes thybugh tip plates. 
One end of the rod is fastenddAo the 
regular spring hange: ferrends 


to the radius rod, whet 
When 


position, it, 
plates as pot 

‘The lox 
is agcomp! 
for laking a bracket of rec 
tan fa, with two holes drilled 


througifEch, to support the spring. The 
f hole ‘of each bracket is engaged 
by [aAolt through the axle where the 
spring perch previously was located. The 


rear hole is used for fastening the spring 
perch above the bracket and the radius 
rod below the bracket as detailed. 

‘The moving of the front axle forward 
also lengthens the wheel base. ‘This is de- 
sirable, as it increases the steadiness with 
which ‘the ear holds the rc 

In fitting the forward bracket, the 
builder should make the upstanding lip, 
shown on the bracket, bear against the 
axle. ‘This is to insure perfect lateral 
rigidity of the front axle. Inexpensive 
front radius rod braces are obtainable, 
thelr use depending upon the distance 
the spring is moved to the rear. 


Reforging Front Axle Lowers 
Car’s Center of Gravity 


NE intenious amateur mechanic who 


Remodeled “Flivver" Does 94 
Miles an Hour on Beach 


es) 
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Pll Fix It! 


Klein Pliers. 
get my hands on them again. 
man feels that way about good tools. 


‘Yes sir, most men do feel that way, That 
why Klein Pliers have been 


« pair today. 


° as IKLEINASS 


D'D you ever look the tube ques- 

tion square in the face? Ever 
stop to realize that the vacuum tube 
will make or break your receiving set 
as far as good results are concerned? 
Give your set a fair chance to bring in 
the distant programs. Resolve now 
that a good set deserves good tubes 
and decide on MAGNATRONS. The 
results will pleasantly surprise you. 
MAGNATRONS know no superiors. 
And yet the MAGNATRON DC- 
201A, the MAGNATRON DC-199, 
and the MAGNATRON DC-199 with 
large base sell for only $3 each, at 
your dealer's. 


Connewey Electric Laboratories 
New York, N. ¥,—Manufacturers 


NOTHING could be simpler with these 
Fact is, I'm glad to 
i guess every 


the favorites for 68 ‘years, 
‘You'll notice that most hardware stores feature them, 
Electrical companies apecify them! Troat youreell to 


ATRONS 


ee ee ey 


im 


We’ve mapped 
the air for Radio 
explorers! 


Get your copy of this 
great new map to-day 


WIST the dials until you 

catch a faint hum. Nurse 
it carefully and it becomes a 
murmur of distant music. Then 
a moment of silence. “Thi 
station KFAF, Denves 
oe edd another station to your 
ist. 


But how 
countey 


You cax—with the New Collier Radio 
Map of the United States and Canada 
Tvs beautifully printed in three colors 
Every station fs larly marked and the 
time sones outlined. 


Te tm sone nom pats worth 
noting: a 


1 


Tyo we a iection 
cad pick out any station you want 
fos al ple 
‘erro ere 
ed asa oe wie 
Seats oes oe 
peel ease eee 
sce te enee ok reat 
ee se eran Yona 
reed ot pect 
located by referring to the index. 
“Tha stp eta “hs bras 
Pana ates Ue 
afte oe, ders, enalng 
Sra aches tee 
Tages be eo 
Set a qos 
A Saree tee 
oer Hoe eal be 
ea a eS 
Bisco 


P. F. COLLIER & SON CO. 
Dope RM. 250 Park Avenue 
NEW YORK CITY 


2 
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The 


does not last very well. For tat reason 


‘unless you yourself have access 
toa lathe large 
enough for the 
work. Be care- 
ful to have it 
itraee * rather 
nat 

than smaller 
than the old. 
If it should be 
smaller, a neat 
repair could not 
be made, but if it is a trifle larger, it is 
easy to pare and sandpaper the joint 
down and make a workmanlike job. 

Tt will be necessary to prop up the 
porch root with a strut, as illustrated, to 
take the weight off the column. “One or 
two braces may be nailed from the house 


Nor the least of the 
many small and 


al 
roles met by a 
i fe way to 


Holder for 
Razor Blades 


thought of cutting a 
slit large enough to 
admit a blade in the 


‘enameled white. Once inside, the 
blades are beyond causing an accident. 
—Manoaner Cxaco, Louisville, Ky. 


Shipshape 


the column to keep it plumb when it 
‘being cut. 
‘Measure exactly the combined height 
‘of the base block and short length of col 
umn and mark where the old column is 
to be cut. Nail on the column two strips 
to guide the saw, as shown; they must be 
quite level. If your saw is sharp and fine 
land the end of the new piece of post is 
turned true, the 
joint should re- 


quire no fitting. 
‘The base block, 
however, will have 
to be fitted to the 
‘bevel of the porch 
floor, although this 
may be but a trfte, 


paint all joints 
© before putting 
~ the new work in 
place. Only a 
few wire finish 
ing ‘nails are 
required to hold 
the now base in 
Place.—A.E. E. 
Wuex a stone 
‘or sharpening steel is not at hand, a 
kenife may be brought to aleen edge by 
drawing it over the back or upper edge 
of whacksaw. ‘The hacksaw blade, which 
should be of the common type that is 
hardened throughout, must be held taut 
in its frame.—T. G. L. 


overnight to flat- 
out, and the 
okt morning made valves 
rom them. ‘They are 

doing service yet. 
‘The service they 
have given already 
is more than might 
be expected from 
the best quality of 
leather, valves, so 
that this type of 
repair can be recom- 
mended, especially 
‘a3 pemps often give out at a time when 
it is impossible to wait for regular valves. 
—F. X. ALLEN, Del Rio, Tex. 


ich 
t 
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store away the extra I 
dining-room table 


of the studs or upright supports are lo 
feated and then cut out the wall between 
them from the baseboard up to a height 
1 in, more than the length of the table 
Jeaves, Make a rectangular box to fit the 
opening, using 34-in. sides and ends and 
sheet of iron or tin for the back. Nall 
this in place in the opening and finish 
either with trim to match the other wood- 
‘work in the room, or with any small mold- 
ng that is at hand or ean be obtained 
easly. 

‘The table leaves are held in place in the 
cupboard by dropping a rod with two 
down-turned ends into screweyes placed 
in each side of the cupboard.—T. F. 
‘Watt, Storm Lak 


A PUTTY-LIKE_ mix 
ture of oxide of iron, 
coal tar, and be 

Linseed oil may be 
used in repairing leaky gutters, water 
tanks, iceboxes, and the like. Several 
layers of cloth’ strips coated this 
mixture make a good emergency sub- 
stitute for a soldered sheet-metal patch. 


Dollars for Ideas 
N. KEEPING your home ship 
ape, you often bit upon ine 
ous, timesaving, laborseving 
rooney saving eas | 
IF you will describe, in. not more 
than ™700"worde, each of your i 


I 


genious keeping-the-home-shipshape 
‘methods, we will pay $2 for every 


fone published. Include a pencil 
sketch or photograph to illustrate 
the idea, if possible, and address 
your letter to the Home Workshop | 


Editor, Porutar Sctexce Mowraty, 
250 Fourth Avenue, New York. 
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about $60.00 
on this $150.00 radio 
TF YOU bought this set completely assembled 


fa ht sy seen 
Ee 


Directions given so simy 
hat mptaccon fonoe” 
‘them 


for you and have written clear, simple directions 
which show you, step by step, how to put the 


eats Sct together, "Many have done it in three hours, 
‘ABOVE, we, Mette the tnd found ft fascinating fun. Even i you know 
Sw frothing about radio you can put it together, 
wae farsa the parts are in the hitst, even the hoop, 
ate oe Macc, SME No antenna to erect. ‘Even a screwdriver and 
ibn "that “tee a of en, the oly oat ed art 
She”, Ss = tPINo soldering t0 do. The panel yal 
an eyes aly talew. amet for you. The only accessories to buy are 


batteries, loudspeaker and cabinet, 
year 


‘Gnithed ait’ fa the femous, Acree, Retr 


Note these features o 
joe 
cor 


S" Acmefles Kitset 
ven for puting set toxtther. 
vere 


Enthusiastic praise te directions 


sabre | [gn Sate tc 
from Model “S" evs Op oe Sek tthe, 
rom Martord, Comma: rovolocies antsy 


uae nite tonight. T's 
ereedere Bie we oper 


Ug Nowcadiat 
Soves you about $60. 


ACME APPARATUS COMPANY, 
Dept. Pel 
Panerai 


ACME 


MONEY BACK IF NOT SATISFIED 
SELF FILLER 


PD cacavest vawwe even oFFene 
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AME APPARATUS COMPANY 
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ete infrration about the new 
race, eat me 
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Better Shop Methods 


(Continued from page 88) 
Using an Electric Drill in a Planer 


A portable tool is clamped to the clapper block 
to do the work of a big radial drill 


By William G. J. Thompson 


such a position that 
a chain block could 4% 
not be hung in a 
convenient place to 
take the weight of 
the casting. 

‘The foreman was 
about ready to use 
one of the drill 
presses and about 6 
or 8 men to move 
the roll, when I 
thought of adapting 
a big planer as a 
drill. press. 

Getting an elec 
trie drill from the 
tool crib, I found that I could unscrew 
one of the handles and make a holder for 
the drill that could be clamped in the 
planer. ‘The foreman, when he heard my 
‘suggestion, told me to do whatever was 
necessary. 

I obtained a piece of 11¢-in-equare 
stock 9 in. long, 
bend it to form a right angle, one leg 734 
fn. long and the other leg 134 in. I 
centered the short end and turned and 
threaded it to fit the tapped hole in the 


Bench Testing Centers 


One pattern will do for both the head- 
stock and tailstock castings. - 

‘The slideway runs the entire length of 
the base. The tailstock and headstock, 
each of which is provided with a gib, can 
be set quickly any distance apart and held 
with thumbecrews. 


‘Dring ergs grooved ral with « porte 
‘Bie etre aril Tontened fm planer 


Grill motor casing. ‘Then I screwed the 
hhoieg into the casing and, finding it was 
ine with the drill, I squared off the 
dpr of the holder until it was exactly 
to the motor. 

fer clamping it to the clapper block 
er, I found that when the drill 
to the work, the clapper block 
would swing out because the drill was 
ahead of the center of the clapper box. 
‘To overcome this 
difficulty, I locked 
the clapper block in 
the clapper box by 
drilling a hole in the 
clapper box and tap- 
ping it for a set- 
screw. I spotted 
the clapper block 
with the drill point 
to allow the set- 
screw point to hold 

firmly. 

‘Then I set the 
arillup and shimmed. 
it until it was per- 
fectly straight: both 
ways. I locked the 
clapper block with 
the setscrew and moved the planer until 
tthe first hole was in line with the point of 
the drill, After drilling this hole, I ine 
dexed the next groove and drilled the 
second hole, continuing until 
row of holes had been drilled 
the roll. Then I moved to the second 
row of holes and did likewise until tl 
‘entire 165 holes were drilled. ‘The saving 

ind money was considerably over 
any other method that might have been 
used. 


of the base should be scraped. 
Both centers should be exactly the same 
height and precisely parallel with the 
slide and top of base. 

‘A cam withdraws the tail center from 
the work with a half turn to the right. A 
ccoilspring returns the center to its position 
with another half turn of the knurled 
handle. 


Double-Acting Maching Clamp 


FOR, machining 
alarge number 
of straight edges FJ 


holding casting is 25 in, 
1 vided with one camp at the 
conte and two others about 3 
eachend. Much hard work in setting and 
Blocking up often ean be saved by the 
use of a clamp of this kind.—F. N. C. 
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Better Shop Methods 


Old Bill Says— 


OME of our customers will spend 
$100 repairing an old machine that 
is worth only $10 as j 


Be sure to use a 
handle on a fil 
when filing in a 
lathe. 

To be a good 
mechanic re- 
quires a constant 
struggle against 


ods, but half the 
battle is to have 


ing to suidyou, Why not get out? 


‘When using a toolpost grinder, always, 
protect the ways and bearings from grit 
by spreading an old newspaper or cloth 
under the wheel. 


How to Draw Accurate Freehand 
Circles on Shop Sketches 


VEN experienced draftsmen often 
‘make sadly misshaped circles on 
their frechand sketches. ‘They are expe- 
cially apt to doso when they go into the 
shop to draw details, because usually 
they have not their drafting instruments. 
Circles ean be drawn quite easily, how- 
ever, without any other aids than the 
sketch pad and the pencil. Tear off astrip 
of paper a little longer than the radius of 
the circle and on it check two points to 
limit the center and cireumference to be 
drawn. Hold one point on the center 
and mark several points at intervals 
around the circumference as shown. 
With these guides the circle can be filled 


| inaccurately —Faawx W. BENTI&Y, 
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BARBE 


RING 


Now One of the Highest 


*90 to*150 Every Week! 


BE A “WHITE-COLLAR” MAN— 
Earn $90 to $150 a Week—CLEAN Money! 


What's the use of doing dirty. greasy, 
hard work, when you can NOW make 
TWICE as much money in a manly pro- 
fession that is CLEAN, profitable and 
full of opportunities? 


Easy to Learn— MOLER Graduates 

Quick to Earn! = Are Always Busy! 
That's BARBERING MOLER vine Men are 
fer'VOUI And thelot Snieeaeaymas 
lente ‘barbering. as 


taught the modera 
MOEER “way, makes 
YOU @ Master Barber 
ina short course of Im 
lente Wadning. ot amall 
cipome "You atm ep 
‘out as your sen 
‘wah. ia. your aun 
Shop. ich we wl 
iy help you equip. 
See the World, 
Too! 


Or, if you prefer, we will 


OLE, 
Eoapen TODAY” 


MOLER SYSTEM OF COLLEGES 
30 Branches in United States and Canada 


Cleveland, Ohio 
Deere Mich. 
Deser, Cole 
Omabe, Nebr 
Milrasen, Wie, 
New Oriana, ba 


Paid Professions! 


MOLEn sysTEM OF 
Covteors' 
<< Adsress Nearest Branch 
(Strest Address NOT Needed) 
Please send ae without obligation om 
my part your Beaker best 


Nome 


$25.00 in PRIZE 


‘See top of page 8 in front 
‘of book for details 


Sells for $1.25. Agent's Sample 65c. 


Wow Sc Filling 
tts nae 
Pen with Style Point 


wglTS.THE POINT. , HAS EIGHT GROOVES FOR INK TO FEED. 
Sharda aac Sa eae ae ae we OE abe eee, 
Snbatse Sane SET Ean APES Comets haces 
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The pipe-tobacco 
case is closed 


for Mr. G. E. M. 


An open mind is all very well—up to a 
certain point. But there comes a time 
when a man tires of experimenting with 
tobaccos. Particularly, it seems, if he has 
‘once known the pipe satisfaction of "good 
old Edgeworth.’ 

So G. E. M., as he writes, has reached 
the stage where he is willing to let others 
do the experimenting while he sticks to 
his tried and true favorite. 

Here is his deposition: 


cn by Eder 
fot fo sine 8 
og Bageworth los 


Teor won of pals 
Ti cote the oly tance eng me 


‘complete, stlofacton. 
wo amo 
ich at 


ini es 


‘Low Angeles, Calforaa, 


Which proves again that tobacco taste 
fs an individual matter, ‘Two friends may 
agree on the merits of a book, a play, oF 
almost anything—and at the’same time 
bbevas far apart as the north and the south 
poles on their opinions of a tobacco. 

‘Let us send you free 
samples of Edgeworth 
0 that you may put 
it to the pipe test. If 
you like ‘the samples, 
You'll like Edgeworth 
wherever and when- 
ver you buy-it, for it 

never changes in 
quality. Write 
your name and 
address to Larus 
& Brother Com- 
pany, 10D South 
Bist Street, Rich- 
mond, Va. 

Edgeworth is 
sold in’ various 
sizes to suit the 
needs and means of all purchasers. Both 
Edgeworth Plug Slice and Edgeworth 
Ready-Rubbed are packed in small, 
pocket-size packages, in handsome humi- 
dors holding @ pound, and also in several 
handy in-between sizes. 

‘Well be grateful for the name and ad- 
dreas of your tobacco dealer, too, if you 
eare to add them. 

To Retail Tobacco Merchants: It your 
jobber cannot supply you with Edgeworth, 
Larus & Brother Company will gladly 
send you prepaid by parcel post a one- or 
‘two-doxen carton of any size of Edge 
worth Plug Slice or Edgeworth Ready- 
Rubbed for the same price you would pay 
‘the jobber. 
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How You Can Earn Money for 
Photos of Ingenious Tools 


interesting photographs of time: 
‘saving tools snd faxvures, such as 
‘shown below, Porucan Screxcs 

O Fyes era maken ae diet 

are a , no doubt 
have made at some time or other an 
copecially useful or umessal tool or x= 
Exe Seca won that could ne 
So Te chances ‘re her was 
rothing on ‘could buy 
{0 serve the purpose of the tool you 
Iiade and although may have given 
serve, only ons hw ocean Ht 

bly paid f lf many times. 
Tf'you have made such a tool, send a 
clear photograph of it, with, & brief 
dlesription “ol its construction and 
Famer, Bathe, Bator, Deter Shop 

thods Department. Porvtan 
ENCE Moma, 250 Feet Lee 
Siidals oe pebienton Porsuan 

Science Movers wil pay 34 


‘On the Deagan Xylorimba 


Become a crack 


= 
ete conto the Dene Rlotimba i mo 
rence eae 
os Bercy tae STAD, 
free tial offer. git 
os Sait Coupon Tadayt— — — 


j YPEWRITER 
eRICES, UT 


Jig for Angle Cock 


USING the jig illustrated) I can 

ine an angle cock compltely in 

four minutes. The jig is.used in Fenter 

 Acuaing, commberborirf, and 

tapping Gags used Jon_affbrake 
cqusbiment. 


A slemgle fature 
to hota sirorake 
ian turret lathe. 


ii and it’s your: Tet 
Guten more ae ee 


es 


Sepa eM 
ZIP-ZIP 


Twaveanne te 


off after some service and it is necessary 
to bore them out to 1 23/82 in. and thread 
with Lin. pipe tap in order to screw ina 
1g by 1} in. bushing. 

‘The work was first done in a drill press, 
but so much time was lost changing tools 
that I had this jig forged out. It in- 
creased my production more than 60 per 
cent. : 


Building Brick Polishes Cast Iron 


)R smoothing and polishing thepmeet- 
ing surfaces of cast-fronydoo 


Ford Runs 57 Miles on 
Ro of Gasoline 


hand-hole cagers, aptrdlnag# brie 
surpasde“ft ofits un gfores cian al seat dvis yee ne 
rojectioks. Amgonis lealfages in Ror 

were Aecresped oy i ore = 
429 ghher nppthod of Amobthins 


INSTITUTE OF STANDARDS, See page 26; 
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Better Shop Methods 


New 10-Spindle Drilling Machine 
Operates Continuously 
‘THE, new 10-spindle continuous rotary 

drilling machine illustrated was de- 
signed and built for drilling holes 34 in. in 
‘lameter and Lin. deep In collar hexagon 


nuts used on automobile disk wheels: Tt || You've ng wanted to come to this Amel Now 
is adaptable, however, for drilling other Dollar School. the World's Cuts. 
parts of a similar kind, | : et Bult 

‘Machinists used to an ordinary dri || be BAS ‘Tears Oely ‘Gua Seomney” Sobea 


press will be particularly interested in 
this machine because of the amount of 
‘work it handles. ‘The cold pressed hex- 

gon blanks for the 
nuts mentioned, 
which are 10-point 
steel screw stock, 


It's at Kansas City, Mo. 
he most amazi 
ferievermade., youre iyinelne 
ew uke to work wlth tole, you wil tearm ‘Under the 
‘Seveney Svates” by atuaity ding the work, every: 
thing aboot al Ke omotfies, oxyacetylene 
oY rth lec wore 


book You work on 
are turned out at ead lect cape. 
the rate of 35 nuts a EJ. ‘gut get dirty ang 


minute, ‘ the “Sweeney Syutem” 
‘The machine eon bia S803 week aot, 


iu 


i 


‘ng that wil ay ox, $200 to $500 


Gniad 


122 82: 
ie 


EVs Res 
‘while you can get the big saving in taitlon. 


Get the Best for Less Money 


Tie, SWEENEY, AUTO, SCHOOL. ere 


‘The operator merely has to stip. a blank into 
ach “workiblding fixture me it pases by 


sists of a stationary round post mounted depend errs, 3 wig 
on.a base, A circular carrier supports 10 Nea igre ne ea ee i 


t 


driling spindles EJ. SWEENEY, Prea 


passes by. ‘The ejecting of the nuts is 
automatic. 


Copper Tool Used as Indicator 


JN. TRUING up pulleys, shafts, studs, 
‘or other finished work in a lathe 


NVENTORS your ioe 
YOUR IDEAS 
“Sir Guide Book, HOW TO GET A PATENT, 
"and Evidence of Invention Biank, sent Free on request. Tells 
‘our terms, methods, etc. Send model or sketch and description of 
your invention for our Instrue~ p—~-==-----ne20——eeemenm—— 
tions. No Charge for the Above | seu 
Information. fo 
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RESHMA Ni) 


PASTERPIECN| 


Complete 
Knockdown Set 


To Build the Five 
Tube Tuned Radio 


Frequency Receiver 


HIS WONDER. knockdown 
‘set contains every 
pecensary to conmeruct the 

FRESHMAN MASTERPIECE, 


‘every bracket, 
ie thot you wil requre as well ea 
‘an ample supply of spaghetti and 
bus ber, Tt certainly is 


The rely Lat aise ees 


5 1392 


Sik Rapy RE sve tly ame 
{ats and Yoany amar ones expats every 
‘operation step atop. 
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in tha ah para ‘Th 
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FRESHMAN BUILDING. 
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Better Shop Methods 


Lathe Shortcuts that Save 
a Machinist's Time 
By F. J. Withetm 


Tee are many simple little tri 
in lathe work that a machinist 


CUTTING EDGE 


‘Threading along shaft a rlling lathe toot, 
punch pees ed other Hinks 


April, 1925 


iMotor Work 


“or Sport=— 
at oper Mil 


AY goodbye to crowded trains and 
trolleys. Motor t 


— a 


Earetns 
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206 hase Dad, 
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140 the WORLD PROGRESS wi 
Show jou how to. 


Protect and Profit From Your Ideas 
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ste copy HSS oc free Boake AO 


“WHAT TO INVENT” 


‘erereseg 
Shaeeieer wate, 
| Comer’ a ‘Mfg. Co.. ¥35 32" 410, Dayton,0. 
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Better Shop Methods fj 


Lathe Shortcuts that Save 
a Machinist's Time 
(Continued from pase 130) | 
tance between centers, is machined with | 
the center in place in the usual way and 
driven with the chuck. 
‘When this is completed, remove the | 
tailstock spindle and insert the bushing, | 
which is to be used as a steady rest bearin 


and center. Move the scrgw or 
along through thipbughinggmd thybugh 
the hollow spindle of fhe higdstock Tyr a 

whe 


distance fo er | 
tyrned.f If a thpedid 

vefenouigh of the thread remain 

the _byshingto start the new cut. 


ration is repented a5 necessary. 
mn eutting # square or acme thread, a | 
treat deal of time may be saved by the | | } 


(cross-ree omBATED 


a 


715,009 

Agent Users Wanted 
Tenis haepay ene a 
ee 
FREES SEaarasiad 
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POINTS HELD IM PUNCH mA 


TYPE oF worn cove 
Vincrsrone 


Facing 
foot 

‘Turning « epberical surface, tring # com 
(mutator, and uning © bow toa for stall pine 


tuse of two tools. First, rough out the 
thread with a tool that is 1/32 to 1/16 in. 
narrower than the finished size of thread. | _ 
‘Then follow with the finishing tool. This |__| 
method avoids tool breakage and stopping 

to grind the tool, as very little stock is 
left for the finishing tool to remove. It 
also speeds up the work noticeably 

‘The tool shown in Fig. 2 leaves an ex- 
cellent finish when turning long sl 
with a light cut and coarse feed; pra 
cally no filing will be necessary. Grind the 
‘cutting edge as for regular square-nosed 
finishing tools. If water is allowed to 
drip on the point of tool while in use, the 
finish will be improved, but the work 
should be smeared with oil afterwards to 
prevent rust. 

"Another style of tool suitable for finish- 
ing heavy shafts and similar jobs is shown —_|/ 
in Fig. 3. A holder carries a hardened |__|) 
steel roller, which is brought to bear 
‘against the work with considerable 
[pressure in the same manner asa knurling | =|) 
tool. The finish is rolled on. ! 

‘A good method for setting the lathe 
accurately for turning a taper, when it is 
not equipped with a taper attachment, is 

(Continued on pase 152) 
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Radio Music 
for the 
Critical 
Musicloversespe- 
cially delight in 
Rauland-Lyric. 
Used in all audio || 
amplifying stages | 
ofaradioreceiver, | 
itreproduceswith 
fidelity those elu- 
siverefinementsof 
tone quality which, 
to the trained ear, | 
mean artistic ex- 
cellence. 


Rauland-Lyric is @ 
Inboratory-¢radeaudio 
transformer designed 
especially for music 
lovers. The price is 
nine dollars. Descrip- 
tive circular with am- 
plication curve will | 
be mailed on request. 
All-American Radio 
Corporation, 2668, 
Coyne St. Chicago, | 


J i 
lyric | 
eee 
The Choice of Noted Maste Cries | 


See pone 35. 
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MACHINE SHOP 
HANDBOOK 


Awonderful book for machinists, 
toolmakers and shop men 
335 Pages—282 Illustrations 


HIS I. C. 8, Mactina Snor Priesenly 
Haxonook is a wonderful 
at $1. Contai 


4 
kind ever published. Pocket 
e338 pages, 282 illostra~ 
tions. A book that you will find 
invaluable in your daily work. 
you get a better job and a bigger sala 
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Better Shop Methods 


Lathe Shortcuts that Save 
a Machinist's Time 
(Continaad from sess 132) 


suggested in Fig. 4. Two spots, A and B, 
are turned on the piece. A corresponds 
| to the diameter of the large end of taper 
and should be just the right distance from 
the shoulder to the end of taper. B repre- 
sents the diameter at the small end. The 
angle of the taper is set parallel with the 
line of tool travel by moving the tailstock 
until both spots are exactly equal dis- 
tances from the point of the tool. 
distance may be tested with an 
caliper, as shown. If the mes 
done carefully, there will be 
about the accuracy of the tay 
little if any, filing 
Winding springs 
ward job for some 


not need to hy 80 i 
trated in Fig. Nis followgA. ‘The wire is 
passed t} shorsAiece of brass or 
copper Aubing 4nd the end is gripped 
under, jaw. Insert a tool or 


lock in the toolpost betweer 
tthe tube and press the tube 
tightly enough to allow 
ire to’pull through without breaking. 
the lathe for the right pitch and pro- 
wind the spring with the slow 

k ear speed. 


“THE mandrel in Fig. 6 will ind many 
uses in any machine-shop. It is a 
time-saver for turning bushings, pulleys, 
‘gears, or any cylindrical shapes within its 
capacity. It is especially useful for a job 
‘where the hole is over size and will not ft 
a standard mandrel, as well as for turning 
‘a job having a cored hole that is not to be 
‘bored out. ‘The movable cone should be a 
nice sliding fit and the nut should have a 
right-hand thread. 

Figure 7 shows an effective way to 
drive a job on a mandrel when there is a 
heavy overhang that perhaps would cause 
the work to slip around on the mandrel, 
as is frequently the case when turning and 
facing castings with a small hol 

‘We seldom think of a lathe doing the 
work of a punch press, but Fig. 8 suggests 
how this is possible and practical when 
the shop is not equipped with a press. 
‘The punch and die are constructed along 
conventional lines and supported in posi- 
tion by the saddle or by cross pieces rest 
ing on the ways of the lathe. ‘The punch 
holder is bolted to a top plate, which 
comes in contact with an eccentric shaft 
held on the centers and driven by a dog 
in the usual way. Each revolution of the 
spindle gives a stroke to the punch, and 
the speed is limited only by the ability of 
the operator to feed the material through 
the die. ‘The punch and die are assem- 
bled as one unit. The fiber washer shown 
‘was a job produced by this method. 

As there are more ways than one to skin 
the proverbial cat, so there are more ways 
than one to produce a spherical surface 
on a lathe. A novel and interesting 
method for doing this is indicated in Fig. 
9. A piece of drill rod pointed at both 
‘ends does the trick. ‘The over-all length is 
equal to the radius of the cirde to be 

(Continued on gaze 139) 
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Audio Frequency Transformers 
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lj Better Shop Method 


Lathe Shortcuts that Save 
a Machinist's Time 
(Conant from page 132 
turned. A center punch mark is made on 
the side of the crom compound and a 
similar mark is put on the tailstock in the 
center and in the same plane as the one 

on the compound. 

‘The circle first is roughed out as closely 
as possible to a templet. ‘The points of 
the rod are placed in the punch marks 
and the carriage held hard against the 
rod. By using a round nose or any suit- 
able tool, the job then may be finished to 
4 true circle. “Engage the cross feed and 
hold the carriage agginst the rod while 


the tool is euttir 
Bither concaysor convex 

be ppoduced by this mefhod. oy a con- 

cay ¢ rf against fhe tal 

stock. faces pysthe 

on t ide dad hold it against 


ck. 
fave you ever tried to true up a com- 
mutator and bring the mica down smooth 
with the surface with a hacksaw blade or 
other means? A much better and quicker 
way is by planing it off with the lathe 
carriage. Grind a tool such as a cutting- 
‘off tool from 1/16 to 34 in. wide. Give 
the tool one-quarter turn in the holder, 
with the cutting edge toward the shoul- 
der, and plane the mica in each groove 
down smooth by working the carriage 
bback and forth by hand (Fig. 10), 

Figure 11 illustrates the use of a box 
tool in the engine Inthe. A tool of this 


type may be rigged up for many small 


‘any’ varia 
tions of this tool are possible and with 
different size guide bushings, many sizes 
‘of stock may be handled. 


Cheaply Made Follow-Rest 


‘HE follow-rest illustrated is an aid in 
turning shafts of small diameter, 
especially when other equipment is not 
available. ‘This simple arrangement will 
do the work as well as a more expensive 
special follow-rest. 
‘A wooden block is cut and drilled to 
receive a machine bolt. The top piece, 


usted for height with 
packing pieces—Cuanues KvoLER. 
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IESE aluminum levels have 
unusual strength. The lenses 
are made of a non-brittle glass 
that withstands rough usage. 
You can use a Sand’s for over- 
head work and at arm's length 
without fatigue. 


Plumb Right 


Window frames and doors are 
plumb when you use a Sand’s. 
So are walls and foundations. 
Sand’s accuracy is built-in by 
factory experts. 


Sealed Tight 


‘The spirit tubes are set and sealed 


immovably, _Sand’s accuracy is 
Permanent. The protecting lenses 
form a double-seal that is dust- 


proof and moisture proof. 


The Choice of Master 
Craftsmen 
Sand’s is the “buy” word for levels 
with careful workmen everywhere. 
Sand's Levels have made good on 
the job for thirty years, 
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Better Shop Methods 


Simple Fixture Aids in Bending 
Bar Stock Quickly 
THE bending fixture shown below was 


‘made for shaping a few special parts 
as cheaply as possible. In the 


platd| adjacent to the form and with a 


Janice sree 
EXTER STEEL WORK 


space between equal to the width of the 
stock that is to be bent—in this ease 34 in. 

‘The bending lever, which is a piece of 
14 by 1 in, cold-rolled steel, swings on a 
stud passing through the center of the 
form. It is provided with a steel roll 2 in, 
in diameter, set to roll the work up close 
to the form. ‘The lever stud has no nut on 
top, so that the lever ean be removed for 
inserting and removing the work. 

‘The work is heated at the point where 
the bend starts, and the sharp angular 
bend is made by holding it in the vise. 
‘The steel is put between the holding 
strips on the fixture, the bending lever 
fs put on its stud, and the bend 
made.—H. L, W. 


Cutting Odd-Sized Core Boxes 
on a Circular Saw 
TT HE mont aiticalt part 


core box is in making 
for the core, This often is} 


saw having @ nding 

the_radiyginf the Jaw 

frefp\that off the fut 

prbbl es spore cated, es- 

pecialfy if thee are no other¥ools at hand 
— with which to do 


a 
Be Feces Pay) Hhawere 


mg es Tae 
eo 


plished, however, 
‘by setting the 
guide on the saw 
table at an angle 
and cutting 
through in the way 
shown. Several 
light cuts aretaken, 
‘each being about 
the depth of the saw teeth. The saw is, 
raised after each cut until the proper 
‘depth has been reached. 

‘The angle to which the saw is set can be 
determined graphically, although from 
experience I have found the cut-and-try 


method quite satisfactory.—C. K. 
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Radio Inventors! 


If you have a marketable 
idea, we have the neces 
sary plant and. facilites, 
Either royalty or outright 
purchase. Write us 


+ Popular Seience, 
aso Fourth Ave. New York 


RN MO! 
A AT HOMEEL 


Tae ee 
eae, cara cat 
‘WEST-ANGUS SHOW CARD SERVICE LIMITED 
Eee chee re 
Bele as 


Inventor's Universal Educator 


contains 900 mechanical movements; 40 per- 
petual motions. Tells how to obtain and sell 
Patents. Suggests new ideas. “Explains how 
toselect your attorney and avoid patent sharks 
Special price (for a limited time) $1.00 postpaid. 
Albert E. Dieterich, 681A Ouray Building, 
‘Washington, D.C. 


‘Forento, Cane 
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ATENT 


TRADE MARKS:COPYRIGHTS 


PROTECT YOUR INVENTION 


ANY NEW article, machine, design or improvement thereof, or any com 
bination of parts or improvements in any known article which’ increases its 
efficiency or usefulness, may be patented, if it invol 


Ig You Have Any New I 


which you feel are useful, practical and novel, take prompt action to protect your 
rights. If you have invented any new machine or new combination of parts or 
improvement, or any new design or process, SEND DRAWING, MODEL OR 
DESCRIPTION of {t for information as to’ procedure to secure protection. 


DRAFTING and SPEC IM ROOM ot CLARENCE A. O'82.64, Rag.ves fatant Lamyer, Washingten, B.C. 


All communications are held in strict confidence. My personal, careful 
and thorough attention is given to each case. I offer you efficient, reliable and 
prompt service—based upon practical experience. Highest references. 


NO CHARGE FOR ABOVE INFORMATION 

Write today for free books, ‘How to Obtain a Patent”? 
tion and Industry” and blank form “Record of Invention 

‘These books will give you valuable information, and they may save you much 
time and effort. Send for them aes my reais is devoted = heels SJ 
United States and Foreign Patents and Trade Marks. Write me freely, frankly Thq, 
and with full confidence; it is very probable that I can help you. ue Banks Fee 

Use the Coupon attached, and immediately upon its receipt I shall send you the form Record of 
Invention to be returned to me with drawing, description or model of your idea; promptly upon re- 
ceiving your idea T shall write you as to procedure and costs. 


CLARENCE A. O’BRIEN 


REGISTERED PATENT LAWYER 


Member of Bar of Court of Appeals, District of Columbia, United States Court of Claims; Supreme Court 
“Thited Staten, Supreme Court District of Columbia at 


----FREE COUPON 
CLARENCE A, O'BRIEN, REGISTERED, PATENT LAWYER 
COimee, Washington, D. C. 
Pease send ie your fe books; “How te Obtain a Patent” and “Invention and Industry" and blank form, "Record 
of Invention,” without any obligation ow my part 
Name... 


Address. ‘ 
i IMPORTANT—WRITE OR PRINT NAME CLEARLY. 
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ary, I know Ihave just as good a head | 
‘on me as Fred Moore and Bob Roberts, 
for we used to work side by side. But 
they've gone far ahead of me, 

“Why? Because they saw the value 
of special training, and I didn’t, 

“But I know better now. 
International Correspondence Schools 
‘can raise the salaries of men like Fred 
Moore and Bob Roberts, they ean raise 
mine, too! 

“If they have helped others to 
vance, they can help me. ‘To-day—ri 
now—I'm going to send in this coupon 
‘and at least find out what the I. C. 8. 
‘ean do for me.” 


mpAroRGINCE sonoois 


Sinsckeo sce 


‘Business TRAINING couRsES 


If the 


| 


TTECHWICAL AND INDUSTRIAL COURSES 


Patents—Trade Marks 


S. T. WALKUP 


Registered Patent Attorney 
Counsel for Attorneys 


wooLwoRTa BOTLOING =: NEW YORK CITY 
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Better Shop Methods | 


Cheaply Made Bench Machine 3 
Threads Small Work Rapidly > 
SIMPLE threading machine 1) 


conveniently and quickly thaff by putting 
them in the lathe. 

‘Two pillow-block, 
to the beach 


DONT LOSE YOUR RIGHTS 
‘TO PATENT PROTECTION 


rte Se 


Batore dieing 70 


pressed into the die as shown. When the 
desired length has been threaded, the rod 
| or bolt is drawn from the shaft, taking 
With it the die-holder. This, of course, 
| stop the die-holder from rotating. ‘The 
shaft never stops. 

"To run the die off the bolt, it is placed 
fon the left-hand end of the shaft, as 
shown at A, the rod or bolt being held 
‘with the pliers as before 
| “With a little practice threads may be 
| cut rapidly and accurately. The cost 
| of the machine is small, in this case being 
| only $1.60 for material and a few hours’ 
work —H. E. B. 


My, experience and famaiaity with 
{aot arta, trequenty enable me to 
Seeurately sige lente to 
Setzstenablity beloe they go to 
Bootiet of valuable information and 
fern foc property dncloing your aca 

f] trevom'requene.” Write today. 


RICHARD B. OWEN 
tent Lawyer 


ding, Was 
S257 RE Rew 


Constructing Swivel Vise Jaws | 
to Hold Tapered Work 


Apan Fister Mr6.Co. 183-D Sousa 


above is oneftliat h 
factory for gener 


Mason, Fenwick & Lawrence 
Patent and TradeMarkLawyers 
Chicago 


Write we 
"Trade Mae Regier 


7 thie high oh 
i ED or atyle The 
made im pairs— 
fos Mitwauke, Wis 


‘Washington, D.C. New York 


Established over 60 years 


Ievetan Protected 
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Yy Before disclosing an 

Yr swosis write for our bla 
OF INVENTION.” Th 
russel ned yetursod 
model or sketch and description of the in- 
vention for INSTRUCTIONS. 


NO CHARGE FOR THE ABOVE INFORMATION 


Our Four Books Mailed 


Free to Inventors 
(Our Mustrated Guide Book 


HOW TO OBTAIN A PATENT 


Full instructions regarding U. S. Patents, 
> Our Methods, Terms, and 100 Mechanical 
Movements illustrated and describ 


OUR TRADE MARK BOOK 


Shows value and necessity of Trade Mark 
Protection. Information regarding Trade 
Marks and unfair competition in trode. 


OUR FOREIGN BOOK 


ned, 


We have Direct Agencies in Foreign 
Countries, and secure Foreign Patents in 
shortest time and at lowest cost 


Progress of Invention 


Description of World's Most Pressing Problems by 
Leading Scientists and Inventors 


ALL. COMMUNICATIONS AND DATA STRICTLY CONFIDENTIAL 
INTERFERENCE AND INFRINGEMENT SUITS 


1 

VICTOR J. EVANS & CO., Patent Attorneys | 
Main Offices: 760-Sth Street, N. W., Washington, D. C. | 
eatlemen: Pleage send me FREE OF CHARGE your | 
books as described abov | 
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PATENTS 


TRADE-MARKS 
DESIGNS 
FOREIGN PATENTS 


MUNN & CO. 


PATENT ATTORNEYS 
Asuciated since 1846 with the Scemtife American 


683 WOOLWORTH BUILDING 
‘New York City 
411 TOWER BUILDING 
Chicago, Uh, 


322 SCIENTIFIC AMERICAN BLDG. 
Washington, D.C 


364 HOBART BUILDING 
‘San Francs, Cal. 


219 VAN NUYS BUILDING 
‘Las Angele, Cal 


Se 


Books and Information on Patents 
and Trade Marks By Request, 
Associates in All Foreign Countries. 


Bossert-Built Houses 
Can Be Erected By 
2 Persons Within 
Few Days’ Time 


to Summer Bungalows 
alows 


From Hom 
We Have the Type You Want. 
Delay or Waste in Erection! 


ory Rorgert Sectional Howes Sui 
Sr len by experienced and Mahia 


Louis Bossert & Sons, Inc. 

‘Lergest Lumber Plant in the East 

(House Dept.) 1310 Grand Street 
BROOKLYN, N.Y. 


_.Apex Electric Mfg. Co. 
1410 W. 58th Street_Dept. 403 Chicago 


‘April, 1928 


The Magic Stuff that 
| Saved Nome 
| (Continued from page 29) 


| convert them into vaccines of the first 
order. These are used where a very 
quick immunizing response is needed. 


moni, for example, 
this infection out of' 
| or it may have been 
of mixed strajns The sale thing might 


apply to ning. 

‘The infectlpns \kre commonly. mixed. 
‘There times, that serums 
contain effective aguinst a 


number 


come from typical cases in 
private practice all over 
specimens are examined 


‘was the discovery that sux 
10 various diseases—diphtheria 


eween the layers of the skin. In 


this ¥py the presence or absence of iufl- 
ciené fatural specific antibodies in. the 
bl Id be determined through slight 
inflaggmation or lack of it, at the point of 


"Thus experiments were begun to learn 
why a few children never. contracted 
diphtheria, although exposed. The rea- 
son. was found in the antibodies in thelr 

| blood. ‘This led to the Schick tert, by 
which the immune children could, be 
picked out. It led also to the develop- 
ment of the toxin-antitoxin immuniza- 

| tion, which makes susceptible children 
safe from diphtheria 


DIPHTHERIA, by the way, in peeu- 

liarly a disease of children. Very 
young infants usually are immune, it 
being believed that antitoxin from their 
mothers’ blood passes into their bodies 
before birth. ‘The highest degree of wus 
copti lies betwoen the ages of one 
and two, when only 30 per cent of children 
are immune, After the age of three the 
number of children contracting the dis- 
ease falls off rapidly. 

Why, though, should some children be 
immune and others not? The answer is 
that repeated exposures to disease, 
coupled with the strength to throw it off, 
gradually build up immunity. For this 
reason city children, constantly exposed 
to slight infections,” are less a prey to 
diphtheria and similar infectious diseases 
than are country children. For this 
reason, young men from the crowded 
tenements during the war stood up 
against disease ravages where men from 
homes in sparsely settled sections went 
down easily. For this reason, too, an 
isolated community such as Nome is in 

| particular danger from epidemics of 
Giphtheria, and the danger is heightened 
(Continued on 2080 139 
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The Magic Stuff that 
Saved Nome 
(Contnsed fom pase 130 


because medical supplies and medical 
skill are likely to be lacking. 


antitoxin is in a super-concentrated form, 
‘the result of years of experiment to 
separate the antitoxin substance from 
the horse-blood serum in which it is pro- 
duced. This was the sort of antit 


be compressed into a packs eh, 
with its wrappings, weighed 
pounds. 


‘The modern antitoxin 
bulky than the serum of 
is correspondingly, more 
easily and quick) 


seems to have been 
prevention by the 
jorge and Gladys 
go, and of former 


yroduced experimental 
in human volunteers 


fing this disease, they demon- 
rceptibility to acarlet fever 


It is believed, though not positively 
demonstrated, that searlet fever is caused 
by eertain specific strains of the strep- 
tococcus, the deadly bacterium that 
‘causes blood poison of different types. 

Seventy-four per cent of the deaths 
from searlet fever oceur in children under 
10, and survivors frequently develop 
Inter trouble due directly to this malady. 

Again, as in diphtheria, it is probable 
that the natural immunity from scarlet 
fever, acquired by many, is a contact im- 
munity, brought about by repeated ex- 
posures and mild infections. In a private 
nchool, with students from protected 
homes, 85 per cent were found susceptible 
to searlet fever, while in a publie school in 
New York City only 22 per cent were 
susceptible. 

‘The means now are readily available 
not only for carrying out the Dick tes 
but for applying the immunizing tre 
ment to those susceptible, and for a 
ministering the scarletinal antitoxin to 
those manifesting symptoms. 


HE germ of scarlet fever is thought 
to be only one strain of the strepto- 
coccus bacterium. Other strains of this 
organism are responsible for serious dis- 
ceases, including blood poisoning, erysipe- 
las, and childbirth fever. Science has 
found a way to produce a serum contain 
ing antibodies capable of antagonizing or 
neutralizing a wide variety of these 
strains, and recent advances have im- 
proved the activity or potency of this 
serum. 
Experiments with _atitistreptococcus 


(Continued on base 140) 
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styles for Women 


Smart Styles for Young Men 
See the new styles ready for you 
‘this Spring and remember that 
there is sure economy in buying 
'W. L. Douglas Shoes. 

'W. L. Douglas’ name and the 
retail price is stamped on the sole 
of every shoe at the factory. 

w 


\W. 1. DOUGLAS SHOE CO. 
Brockton, Mant 


25.00 in PRIZES 


See top pene # In front oft 


For your home shop! 


ca 
ERE’S an all-round woodworker 


for the small shop. Sturdy, 
fast and true. The biggest little 
woodworker ever built, Saw table 


has Sin, rip and cross-cut saw, and 
in. jointer and borer. You can 
choose from these extra attach- 
ments: band saw: shaper; sander; 
Inthe; and motor. "Send for Bulletin 
E'S'and complete Parks catalog. 


‘Ths Parks Ball Bearing, Machine 
3s Knowlton St, Cincinnat, 
‘cmt Facey 20 Rabe Done Ee Mtr, i. 
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The Magic Stuff that 
Saved Nome 
(Continued from page 138) 
are reported to have shortened the course 
Of the disease and prevented pitting and 
secondary infections. In erysipelas, strep- 
tocoecus pneumonia, streptococcus com- 
plications in scarlet fever, and in other in 
{ections, this serum has brought marked | 
advances in medicine. 

‘This serum also has been experimented 
with in the treatment of pernicious | 
anemia. One theory regarding this little | 
lunderstood disease attributes it to auto- 
intoxication of intestinal origin. 

‘Autointoxication) or deterioration of 


ultimately kill. Ws 
habits cause bacteri 


IA is’ peril that we all 
disease, claiming one-tenth 
rom infancy to old age, 
quered altogether, but 

hhas been done in its 
Som? years ago a pneu- 
um was produced from the blood 

‘inoculated with pneumonia 
serum, though successful, 
jn matter {rom the horses! 

d harmful reactions in 


however, Dr. Frank W. 
jcceeded in taking the antibod- 
1e serum entirely and suspend- 
ing theta Jn a clear water solution. This 
pneumonia antibody has been used with 
Considerable success and has sufficed to 
‘cut down somewhat the reactions that 
‘ordinarily followed use of the horse serum. 
‘There are mixed serobacterins, too, useful 
preventing or treating common colds 
and bronchitis. 

Next to pneumonia and tuberculosis, 
typhoid fever is the most deadly of dis- 
eases, attacking fully half a million per- 
sons in the United States every year, of 
‘whom every seventh person dies. 

YET in the armies of the world typhi 
has been wiped out by the discovery 
of immunization, and it would disappear 
from civilian life if inoculation were to be 
practised universally. ‘The average dura- 
tion of immunity is 30 months. Occa- 
sionally one injection of typho-bacterin 
prevents an attack of typhoid fever. 
immunization is harmless to healthy per 
ins, and confers almost absolute immu- 
nity. | 

T should mention, too, the development 
of a vaccine against hydrophobia, the | 
marvelous work of the lockjaw antitoxin, 
| which has eliminated this disease from the 

armies of the world as a cause of death, 
and the experiments with the control of | 
whooping cough and meningitis. | 


The | 
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YOU TOO CAN PLAY THE 
HAWAIIAN GUITA 


JUST AS THE HAWAUANS DO 
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Why the Eclipse Was Late 


already it is beginning to change from the 
graceful, symmetrical form it holds at the 
maximum sunspot period to the shorter, 
brighter form that marks the minimum 
period. 

‘Also, photographs made with a camera 
of 17-inch focal length showed the corona 
to extend 2,000,000 miles into space. Our 
largest camera, the focal length of which 
was 62.6 feet, did not show this amazingly 
great extension of the corona rays for the 
reason that its lens was not fast enough 
to record the exceedingly rapid passage 
of light through this enormous distanee.. 
“VV ITH the large camera, however, we 

obtained images of 
inches in diameter, which 
large enough to work 
structure of the coror 
cipal topic of inquiry 
course, for thy 


“We ‘mployed 
to find out the r 
various gases in 


“Investigation# of tYis sort are of prime 
interest to t 
cat, though, 
eclipse simply is a splendid spectacle. 
‘The specticulyr features of an eclipse 
escaperthe sciedtific observer almost en- 


“ AT THffrocentecipse, tor example, the 

amdnt of spare time I had during | 
the two minutes of totality was exactly 16 
seconds. During the rest of the time I was 
exposing photographic plates, or making 
ready for the next exposure.” Some day 
though, I may get an opportunity really 
to see an eclipse. 

“‘As in other expeditions, we set up a 
camera also to determine accurately the 
photographie diameter of the moon as a 
check on the Einstein theory. We know 
the distance of the moon from the earth, 
and we are able to compute its diameter. 
Photographs obtained with this instru- 
ment, which has a focal length of 15 feet, 
may enable us to ascertain whether the 
Photographic diameter of the moon checks 
with its computed diameter. Many sci- 
centists believe it will not; that the photo- 
graphic diameter is larger. If they are 
right, it will show that some force other 
than that assumed by the Einstein theory: 
is the cause of the deflection of the light 
-| of the stars that are nearly on the same 

line as the sun, 

‘That the eclipse was late in arriving 
(Cont 149 
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A New Business—Big Business 
‘ABusiness to Enthuse Over — The “Ideal” Lawn Mower Sharpener 


mentertsy lmvantion that sharpens lawn mowers solentiti 
4 ‘does the work as nothing else can. 


ut 


IN ONE 


JOAKES, MILFORD, OHIO, WRITES: "Several year 
Rusia eames feng tows amet ag orn on Wes he 
WF. KENDT, BUFFALO, writes: ZEN. BRANDON mt 
WahisceetSTinomenelaatsee: Town, Biktor wetiess 

Bf dey 


ES 
Notown toosmall. 
You Start Now ‘Lawn mowers are 
dull—owners don’t now where to 
») ened. Mowing the lawn rend Breas of 
‘mproperiy sharpened mower. Lawn mowing 
bealthfal invigorating and pleasant when Mowe 
Ideally” sharpened. You do the work sclenti- 
fically-you are in big demand. 
Lawn Mowers Sharpened to Razor 
Edge— People glad—owners delight in mowin 
lawn with mower sharpened onan" ideal." Mower 
a light ~click-cllekccick and the grass Is Cut, 
Build permanent business for yourself Start pow} 


ftevigetie pat) =aene 


illustrated 
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SiS valued et 0.00 Te 
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Why Boston? 


Because it has exclusive features 
ALL Rubber Oblong Button, 


holds stockings taut "for trim 
ankles, 

Hook and Eye Cast-off—for 
Slide Adjustment—for ft and 
comfort. 

No metal parts on face of pad 
~no wrinkles 


‘The pad without a pucker. 


(GEORGE FROST COMPANT, Makers, BOSTON 


HOW DID YOUR GARTERS LOOK THIS MORNING? 
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Why the Eclipse Was Late | 


(Comtinned from page 142) 
lat the various stations oceasioned con- 
Siderable comment. ‘There is nothing 
extraordinary, however, in this. In the 
five eclipses that I have observed, some 
‘were late, others early. The reason for 


fore cannot compute with entire accuracy 
the width and length of the shadow. 
“The size of the shadow depends on the 
relative distances between the sun, the 
moon, and the earth. The orbit of the 
moon is influenced not only by the gravi- 
tational attraction of the earth and the 
. but by several other planets, and just 
how much this deflects it in its orbit we 
ceannot determine. If the shadow of the 
‘moon is alightly smaller than is computed, 
the eclipse will be late, the ease 


$95 an Hour! 


vEyary nour T nent on my TC B Coarse 


are 
error of only part of a mile will 
late or early NWhen 


‘What are you doin 
wii nerhoure Moe 


‘unity: male thee 
for much?? “One hour 
fay apente with 
1° twill prepare ¥% 


may bring ussome- 
solving the mystery 

those amazing and 

Plays of light and shadow that 
sons saw on the snow. We 
0 photograph them with a 
in-pieture camera in order 
ceurately their direction 

‘they eluded our eamera, 

thgugh, that moving 


by the fact that, wi 
were clearly observed 

1d, they were not seen on the 

gx of airplanes. ‘The speed with which 
sirplands were moving, though, rather 
‘the low temperatures in which they 
‘may have been the cause of this. 


ITH the radio tests our expedition 
was not actively concerned. The 
Lhave been 
sive. In some places radio reception 
ras reported to have improved during the 
darkness of totality: in other places lis 
teners reported no difference 
“Photographs of the eclipse made from 
the air were for the most part of scant 
value to science for the reason that the 
rapid motion of the planes caused dis 
tortion inthe pictures. Perfect definition 
would have necessitated that the plane 
be at rest, absolutely immovable, at the 
time each photograph was taken. Pos- 
sibly a method of bringing this condition 
‘about may be developed in the future. 
‘Also, improved photographic apparatus 
‘some day may make it possible to photo- 


V 


fats of these tests, so far 
le to learn, seemed more or less i 


“LIBERTY” Hectric 
SOLDERING IRON 
Guaranteed For One Year 


eee 
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graph the moon's shadow from the air and | 


hus fix its path with absolute accuracy. 
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The Taming of Dynamite 
= 

high explosives, but the explosives manu- 
facturer. has been. driven. to. look for 
cheaper materials. ax well adapted as 
fatural sugars to his requirements. He 
has asked the research chemist to prepare 
specialized. types of sugars—sugars. not 
Sweet to the taste, but that lend them 
telves to. the production of explosive 
compounds 

fn fact, the chemist has gone back to 
the elements of nature—air and water— 
ts the starting point of many new com- 
pounds. ‘This meticulously careful 
Yestigation has brought about the ci 
hess of modern high explosives 
traveler on the railroad today 1 
Tower rate, and the motorist pa 
taxes for building his good r 

allt ot 


n from the air is now 


past an \electric spark of titanic propor- 
tions\-a] veritable thunderbolt—through 
the airAn a chimney, breaking up the 
atoms and ultimately getting nitrogen as 

‘weak 

“Smokeless powder," Doctor 
continued, ‘is a hard, hornlike material 
produced’ by the physical mixing of 
nitroglycerine and nitrated cotton. The 
proportion is so selected an‘ 

na of the powder grain ar 
will burn completely, converted 
To ranscus products fre from particles of 
suspended carbon and ash. ‘The burning 
of this combination i therefore smokeless. 

“The manufacture of smokeless pow- 
der involves adequate supplies of glycer 
ine, nitrie acid, and some form of cellu- 
lose, The research laboratory now has 
produced nitrated cellulose not only from 
cotton, but from wood pulp and other 
natural sources, It is not impossible that 
cellulose will eventually be a product of 
the research laboratory. 

UT of cellulose,” he went on, “come 

artificial silk, ivory substitutes that 
now seem indispensable, leather substi- 
tutes, a near-glass that is used largely in 
automobiles, and various other products 
that people use every day. Out of the 
research laboratory has grown a multi- 
plied industry. Even dyes and paints 
have a chemical relationship to explo- 

Doctor Stine concedes the probability 
of producing artificially the particular 
fibrous matter that, as part of wood, is 
‘used to make some explosives. Going 
still further, we may conclude that some 
day artificial cotton and woolen fabrics 
may be evolved. 

Along this line we might indulge in 
fantasies. ‘The chemical research workers 
seem to be on the borderline of a new 
‘world of invention. 
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DON’T GAMBLE 


in building your set by using inferior parts. You chance the loss of 
: y aid patience if the results aren't satis- 


‘no thes Ameo, ‘er 
ha ehe Atmaco Tube Socket wh 
‘he mounting. 

‘At dealers 


You Can Play a 
Hohner Harmonica! 


Millions of 
people of all 
SP now playin 
Hohner Harmont | 
che for entertain: 
ment, education 
nd popularity. Anyone can quickly learn 
to playa Hohner with the aid of the Free 
Instruction Book. 

This interesting and instructive ‘book 
Contains a series of easy lemons, charts 
hd piecures which will enable’ you to 
quiclly master the harmonies and play 
Speratle clamical and jas selections. 


learn, 
Delaciples of a musical education. 
Don’t hum or whistle—play it on a 
Holiner. "Asie your dealer for the Free 
Book today. Tf he can't supply you, 
write to M, Hohner, Inc, Dept. "182, 
New York City. 

Leading dealers everywhere sell 

Hohner Harmonicas—50? up. 


srywhern, Free literature on req 


You Save 50% 
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WORLD BATTERY COMPANY 
12193 Wabech Ave, Deve 9 Chicago,IL, 
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Here Are Correct Answers to 
Questions on Page 71 


1. A little over 27,000 gallons of water 
for each acre of land. One inch of rain in 
New York City means that about five 
and a half billion gallons of water fall on 
he land covered by the city. 


2, Deafness sometimes is due not to at 
trouble with the nerves of hearing or wit 
the little water-filled sac in which these 
nerves end, but merely to some ear ob- 
vents the sound vibrs 
‘this sac. In eases of 
this kind sound vibrations that enter the 
teeth may be conducted to the earsac 
through the bones of the head and may 
bbe heard in thin way. 


3. Nowadays the commonest materials 
for phonograph records are those belong 
ing toa class of manufactured substances 


sometimes called “artificial resins.” ‘The 
artificial resins are made by chemical 
‘mainly out of products of the 


distillation of coal. 


dye Atl ale dinnclven in water, just x 
or sugar does. When a wat 
stands around for a while, some of this 
air comes out of solution and makes the 
little bubbles. 


5. A few fishes eat seaweeds or other 
fishes, but most fiahes live on the micro- 
scopic plants and animals, millions “of 
which are contained in every cuble inch 
of the surface water of the sea, 


7. ‘They really evaporate just a» water 
does out of an open pan. ‘The chemical 
from which moth balls are made is one of 
the substances that ean evaporate directly 
from the solid state without having to 
pass through a liquid one, 


Produces 
a clicking in near-by radio sets. as the 


its commutator. 


motor tune. Te-tsally can ‘bem 
iy overhauling the motor sii 


4, Probably, but nt fora very Tong tn, 
there would be i the earth were revolvin 
invaie The only'koown “hing that 
tending to stop the earth isthe fiction of 
ti tie nthe ran, © Probably 

iy does slow up the earth a very ite, 
ut the slowing t 80 small that felence 
so far han not Been able to detect it 


10. Because of the powerful magnets in 
the dynamo, * The litte hairapring of 
your watch is made of steel Under the 
Ritence of themagnets thi spring 
sometimes gets magnetized. ‘After that 
Wrattracts the other steel” parts of the 
atch and weil not wouk properly. 


| 11. Tt is the unit in which scientists 

rocasure the strength of light; | Originally 
it was the strength of the light given out 
by'a standard candle made of s certain 
Kind of wax and of a certain fixed size. 
‘A’ light one candlepower strong is just 
about visible a mile away ona clear, 
dark night. 


12. Yawning is a stretching and relief of | 
the muscles of the chest and of the | 
breathing apparatus, usually after these 
muscles have been tense for some time. 
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Do Your Eyes Lie? 
(Contnaed from pase 38) 


sible to change the ugly thing and make 
it seem quite beautiful. 

‘To go back to the house proposition, for 
instance. You have seen how easy it is to 
transform an exterior. Suppose we dis- 
cuss a few things we might do with the 
interior of house. 

If the builder has placed your mantel- 
piece too high, you don’t have to sit and 
hewail your fate at having all your rooms 
look ill-proportioned. You simply place 
two long, tall vases on the floor, at each 
end of your mantelpiece. Your imagina- 
tion draws the connecting lines that seem 
to draw down the mantelpiece. Or you 
might place two low, fat vases on the ends 
of the mantelpiece itself, and one of those 
broad, fat clocks in the middle. 


JF XQUR whole room is too high, try 
placing objects with vivid colors, such 
as bowls of bright flowers, on the abl 

not on the mantelpiece. By such methods 
you can direct the even where xf will 


wall, to 


that matter, the prineip! 
portant than in dress. I 


‘can give etfone very simple instance that 
itlustrs Just recently we 
have diagovered that a row of white glass 
button ntraight down a black dress, from 


the throat to the hem, ean give a look of 
slenderness. You can suggest a line just 
by three or four buttons. Or, you will be 
astonished to find how slim you ean make 
yourself look by wearing dresses cut with 
the lines sloping inward a little toward 
the top. That adds an inch or so to your 


" distinctive,” as the 
advertisers would say, sleeves and cu 
If you have short fingers, you'll be sur 
prised to discover how much longer they 
look when you wear a cuff that droops 
over the hand. And you'll be equally 
surprised to discover how much shorter 
they look than they really are if you wear 
a number of rings or if you wear a brace- 
let close to your hand, 


“THEN thore are shoes. If you have 
normal sized feet, you never have to 
worry about them. If you haven't, there 
areall sorts of things that will help you 
make them look normal. A short vamp, 
{for instance, makes the foot look shorter. 
With a long vamp, the reverse is true. 
Laced shoes make the ankle look smaller, 
just as button shoes make the instep look 
higher. The black patches on the fancy 
white sport shoes that run back from the 
toe along each side, make the whole shoe 
look smaller by luring the eye away from 
the true outline. 

If you can take an ugly outline and 
superimpose a beautiful outline, you de- 
ceive the eye into seeing only the beauty 
and being oblivious of the ugly. And that 
is the esthetic value of optics. 
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GPHIS message came from one pleased 
radio fan—from just one radio fan—but 
the experience of many others is identical. 
And you, too, will find that a Dubilier By- 
Pass Condenser in your set will eliminate 
noises—purify reception—and do the work 
magnificently! 


Dubilier 


CONDENSER AND RADIO CORPORATION | 
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Days that merit 
fond reflection 


cance of unusual beauty. 
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‘The 1925 catalog shows all models in 
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Your Colds 


the membranes of the nose and throat 
too dry, which is harmful. Warm, dry 
air makes us very susceptible to colds, 
‘The humidity never should be allowed 
to drop below 40 per cent and should 
be above 60 per ‘cent for the most 
healthful conditions. Hew you may 
determine the humidity of a room by 
means of a hygrometer, or dry-and-wel- 
bulb thermometer, is shown in the chart 
on page 41. 

If the relative humidity is below 50 per 
cent, water should be evaporated in the 
room. If the home is heated with a hot 
air furnace, there is a place provided in 
the furnace for water.” This should be 
ept full. If it does not supply enough 
moisture, pans of water may be placed on 
or below the registers. / I the home is 
heated with steam or 


containers for water ma; 1d behind 
the radiators, 
‘0 THE factot of i a cause 


for greater susce) 
germs that, thrive in the 


mping ground for the 
“ Moving-picture thea 
other indoor amusement estab- 
ts enable them to thrive, multiply, 
baleful influence. In the 
‘other hand, these agencien 
are lacking, and so the 


Jar reasons, indoor workers are 
fer more than those whose 
Hons keep them in the open air. 
ption to this rule is found in the 
‘the outdoor worker who ix sub- 
jected to severe exposure. The weaken- 
ing effects of exposure render him espe- 
cially susceptible to the graver menace of 
pneumonia. Another factor of impor- 
tance ia the question of home conditions 
‘of the outdoor worker. If he spends his 
nights in close, il-ventilated, and con- 
gested surroundings, the comparative im- 
munity from minor disorders will be 
nulliged. 

Tn the prevention of colds medical su- 
thorities ay that there are two important 
factors: 


'IRST, the common cold, at least some 

varieties, is extremely contagious. 
Prevention lies in avoiding contact with 
sufferers; for the colds may be trans 
mitted through the common drinking- 
cups, roller towels, door-knobs, hand- 
shaking, sneezing, or coughing. 

Second, colds are most apt to attack 
overfed, under-exercised and constipated 
people, and those who avoid fresh air. To 
avoid ‘colds, therefore, keep fit; avoid 
overeating, eat fruit and fresh vegetables 
and not too much meat or pastry; get 
outdoor exercise daily. To keep the tone 
of the body high, and therefore less sus- 
ceptible to colds, avoid too heavy, soggy 
flannel underwear or, on the other hand, 
underwear of weight so light that it 
allows a chilling of the skin at every 

(Continued on pase 147) 
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Your Colds 


(Continued from page 146) 


wintry xephyr. Individuals differ_in 
their requirements in this respect, and it 
in not wise to lay down any rule. 

A quick cold-water sponge, especially 
of the throat and chest, upon rising in the 
| morning, followed by’a brisk rub, will 
stimulate the circulation in the skin and 


train it to a quick response. Wet, feet, 
nck of sleep, and over-fatigue on 
many a cold, and should bg ay 

"The treatment of the cold 


rs, never is tistadhory. 


However, if the coldgs det it avery: 
carly stage, you m: mikery 
by a hot fulict i 
ately by ell 
ventilated 1 hours or mbre 


‘may be accomplished 
esium sulphate, 

‘may be helpful in 
‘course of the malady and in 
involvement of the ear and 
of the head, which not infre- 
remember that a cold 
ter. Neglected, it may 
ead the way to a really serious disease. 
‘The services of the family physician 
should always be sought in severe attacks 
of this much neglected malady. 


| How Quickly Can You 

| Stop Your Car? 
(Gonads 20 

| eases each driver had his foot on th 


accelerator and was forced to shift posi 
tion, ‘The smallest elapsed 
{natances was 35,100 secon 
| of the subjects the time 
{our- to sitenths of seco 
| brakes the average, 
| Applied to varigis\rates of 14 


in these 
th most 
ras from, 


at 20 miles, 
, 18 feet; at 30 miles, 
ind at 40 miles about 28 feet 
kings of a driver's mind are 
by many factors. He may 
¢ habit of considering problems 
connected with the immediate job of 


quickly on his mind. Some psychologists 
believe drivers may be hypnotized by 
such factors as glaring headlights. These 
observers maintain that the brilliant 
‘beams induce hypnotic sleep in the driver 
who is tensed with watehing the road 
bead; also that many motorists lose 
mental control in the sharp glare of con- 
| centrated lights from an approaching 
| car. 

‘But whatever may be the cause of 
mental slack in any individual case, 
Unele Sam's scientists believe their mea- 
surements will be of practical value in 
awakening drivers to greater alertness and 
caution, and in setting new standards of 
driving efficieney. Further, they believe 
that present brake-testing methods may 
be revolutionized by apparatus that more 
| closely duplicates emergency conditions. 
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Dry Batteries 


FOR home or factory electrical experimental work, 
Eveready Columbia Dry Batteries are supreme. They 
give experimenters power of known and dependable 
| quality. Famous scientific and industrial laboratories 
everywhere use them for delicate work in preference to. {nu pow on the 
other sources of electricity. When not in use they rest tmeonto vou 


quietly, renewing their strength for further experiments 


or tasks of utility and convenience. For every dry battery aes foe 
use, select Eveready Columbia Dry Batteries—they last h2ene ay 
longer. 
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power supply for both circuits 


Hereat lastisan unfailing power sup- 

ly for your radio set. Balkite Radio 
Pover Unie furnish constant une 
form voltage to both“A” and “B” cir- 
cuits and give your set greater clarity, 
power and distance. The Balkite Bat 
tery Charger keeps your “A” storage 


FANSTeEL 


battery charged. Balkite"B" replaces 
“B" batteries entirely and furnishes 
plate current from the light socket. 

are based on the same principle, 
are entirely noiseless, and are guaran: 
teed to give satisfaction. Sold by lead- 
ing radio dealers everywhere. 


Radio 


° Balkite Power Units 


DALKITE BATTERY CHARGER— BALKITE*B* PLATE CURRENT SUPTLY 


Manufactured by FANSTEEL PRODUCTS CO., Inc., North Chicago, Illinois 
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(Continued from poge 78) 


usually is made in such a way that the 
motion of the armature is magnified at the 
diaphragm, 

‘ll diaphragms have a natural vibra- 
tion period of their own, and this has to 
be taken into account in the design of the 
loudspeaker. Otherwise there will be a 
tendency to greatly emphasize the tones 
in human speech or the musical selection 
that most nearly corresponds to the vibra 
tion period of the diaphragm. 

The size and shape of the horn has a 
lot to do with perfect reproduction and 
there are a thousand and one other diff- 
calties to keep the manufacturer of loud 
speakers awake nights figuring out ways 
to overcome them. 


GREAT many radio fans build their 
‘own loudspeakers out of old phono- 
graph horns, or homemade horns, and a 
single head ‘phone or loudspeaker unit, 
Often these outfits ive excellent results, 
‘are not forced to 


Wes great. volume 
fs rare indeed, 


and if you must hae Dyth volume and 


quality, it is the factory 
built loudspeake 
‘The most ive radio dealers 


nundproof booths in 
wey demonstrate re- 


ahd with various stages of 
Even if your ear is not 


In lise 
chestral selections, see if you 
ish between the various in- 


‘oices sound high and tinny, it is 
the loudspeaker is failing to epro- 
ow notes. Deep, hardsto-under- 
cen indicate the iow of the hi 
notes and overtones that make human 
speech clear to the human 

Since head phones give such excellent 
quality, itis worth while to ask the dealer 
‘to allow you to listen on a pair of them 
plugged into the detector stage of the re- 
ceiver. By listening with a pair of head 
phones and the loudspeaker alternately, 
you will be able to judge the quality of the 
iouadspeaker. 


[7 28.n0t fair to condemn a loudspeaker 
offhand because one or two selections 
do not reproduce clearly. ‘The broadcast 
ing station itself may be to blame, for 
‘some of them occasionally send out radio 
waves that are far from perfect reproduc- 
tions of the sounds produced in the studio. 
In justice to the dealer who has no control 
over the time schedules of the various 
stations, you should arrange your visit to 
his store at a time when you know that 

ne of the better local stations is to be on 
‘the air with a good program. 


F YOU are a beginner in radio, you 
‘won't want to miss an article next 
‘month telling how to build a single- 
tube receiving set of unusually simple 
construction, yet of high efficiency. 
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How to Build a Radio- 


Frequency Amplifier 
(Continue tom sae 7) 


degrees with the panel L.A. 
in setting the angle of the coils will not 
make much difference, however, since the 
additional feed-back when the coils 
couple together can be compensated for 
easily by a small change in the setting of 
potentiometer I. The sockets J and K 
should be placed with the filament bind- 


‘should be wired 
Connect one terminal on each 


first. 
rheostat and run a branch from this wire 
to the negative-A-battery binding post 3. 
Now connect the other terminal of rheo- 
stat G with the right-hand filament bind~ 
ing post of socket J (as seen from the 


rear). Next, connect the rem: 
minal of rheostat H to the left 


‘The two remaining fil 
posts on sockets J and K now 
connected and a branch 


end of coil B near- 
the end of ecil D 
FE he panel. A branch 
ire should be connected with 
‘nal of potentiometer 1. 
late terminal of socket J 


terminal of this same coil with 

binding post §. Now connect 
tween the rotary-plate terminals 
le condensers E and F, as shown 
in Fig, 1, and from this wire run a branch 
to the wire going to the center terminal of 
potentiometer I. 

Next, connect the  stationary-plate 
terminal of condenser E with the grid 
terminal of socket J and from this wire 
run a branch to the remaining terminal of 
coll B. These connections are shown 
clearly in Fig. 6. Now connect the sta- 
tionary-plate terminal of condenser F, 
the grid terminal of socket K and the 
remaining end of coll D in the same 
fashion. 


AFTER this, connect the plate ter- 
minal of socket K with binding post 
6 and connect the two ends of coil A with 
binding posts 1 and 2, as shown 
Land 2. ‘This completes the wiring of the 
radio-frequency-amplifier unit. The 
order in which the connections have been 
described results in making all the hard- 
to-get-at connections first. 

‘The final step is to connect the radio- 
frequency amplifier with your receiver. 

All ordinary regenerative receivers, 
regardless of the types of instruments 
used in them, operate on the same general 
principle. First there is a coil connected 
with the antenna and ground. This is 
called the “primary circuit” and may 
consist of a few turns of wire placed close 
to the secondary coil, or of many turns 

(Continued on face 150, 
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A Radio-Frequency Amplifier 


(Continnod fom pase 149) 


placed farther away from the secondary 
and tuned either by means of taps or a 
separate variable condenser. 

‘The secondary circuit consists of a coil 
connected with the grid and filament of 
the detector tube and tuned by means of 
variable condenser or a variometer. 

‘The third circuit is a coil connected 
between the plate terminal of the detector 
tube and the plus-B binding post of the 
set. In some receivers this coil is ar- 


‘AUDI. 
RPL 


ranged so that it can be rotated fi 

the secondary coil. 

tickler feed-back. In 

eter is used to ob 

the plate cir 
So-called 


thisWhdio-frequency~ 
resent receiver, 


How to do this is shown in 
}. and 9. The foregoing discus- 
sion Othe principles on which the regen- 
‘erative receiver operates is included only 
so that you may be able to figure out how 
to make the hook-up if your receiver is 
outwardly somewhat different from the 
ordinary types. 


[15 sssumed that your receiver already 
includes one or two stages of audi 
frequency amplification, for most radio 
fans will not be interested in adding radio- 
frequency amplification unless they al- 
ready have a stage or two of audio 
amplification to bring the signals they 
receive up to loudspeaker strength. 
Figure 7 shows the changes to be made 
in a so-called single-circuit receiver in 
order to add the radio-frequency ampli 
fier. The coil X of Fig. 2 is here shown 
wound around the detector tuning coil 
after the antenna and ground have been 
removed and the tickler coil (the rotating 
oil) has been removed from the circuit. 
Be sure to take the tickler coil completely 
out of the circuit, for if you simply con- 
nect a wire across its terminals, you will 


have a choke that will kill the signal 
strength 

Coil X should consist of about four 
turns of wire. Any size will do—bell wire 

particularly recommended because the 
insulation is heavy enough to allow the 
wire to be wound on the tuning coil with- 
out fear of short circuits. 

‘One end of coil X is connected with the 
binding post that was formerly used for 
connecting the antenna, and this binding 


‘Auoi0 
AMPLIFIER 


should \be connected with the plus-B 
amplifi® binding post in your set, 


IGURE & shows how to combine the 

radio-frequency amplifier with an 
aperiodic regenerative tuner such, for in- 
stance, as was shown in the four-tube 
receiver described in the February imue, 
Here, the primary coil of the tuner will do 
very well as coil X, although it will be well 
to cut out all but four turns, The other 
changes consist in connecting the antenna 
binding post with binding post 6 of the 
radio-frequency amplifier instead of with 
the antenna, and then removing the other 
end of the coil from the ground binding 
post to the plus-B amplifier binding post 
{in your receiver. Also cut the tickler coil 
out of the cireuit, 

Figure 9 indicates the method of con- 
necting the radio-frequency amplifier with 
a regenerative receiver made up of a vario- 
coupler and two variometers. First dis- 
connect the stationary coil of the vario- 
coupler as shown in Fig. 9, and wind five 
turns of bell wire on top of the old winding 

id connect as shown. ‘Then cut the plate 
variometer out of the circuit entirely. 

‘After the tubes have been placed in the 
radiofrequency-amplifier unit and the 
theostats G and H turned on so that the 
tubes are burning about as brightly as in 
the audio stages of your set, all the tuning 
can be done with the two dials on the 
radio-frequency-amplifier unit and the one 
dial of your present set. If you find that 
the signals are broken up by howls and 
squeals at just the point where they come 
in strongest, turn potentiometer J slowly, 
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Alternating Light Current 
as B-Battery Substitute 
(Continued from pene 70) 
can be made of drinking glasses with the 
plates hung over the sides. This is a poor 
method, however, as the water evapor- 
ates rapidly and a erust will form all over 

the tops of the glasses. 

‘The level of the borax solution in the jars 
or glasses should be adjusted so that the 
aluminum plates will have not more than 
fone square inch exposed to the solution, 

After you have constructed the rec- 
tifier, connect it with the current supply, 
ais shown in Fig. 2, with a 60- to 100-watt 
lamp in the socket. Be sure to connect 
the lead and aluminum plates exactly as 
shown. If everything is right, the lamp 
Will light almost to full brillianey al 
gradually become dimmer and fi 
‘out altogether. 

If the lamp does not go 
that something is wrong. 
that there are no sh 


lect, the|chances are | 


that the aluminufs got sufitiently pure 


bbe used at C,, C,, and 
‘to the number ‘of ‘tubes in 
fo set, 

imary circuit of an alternat 
ll-ringing transformer eat 
‘used TOr the inductance L. Such trans- 
formers are obtainable in any electrical 
supply store at a cost of not more than 
‘Most of the larger ‘stores 
hone condensers of one- oF two- 
microfarad capacity, suitable for use in 
this circuit. A variable resistance of the 
graphite disk type will do very well at R. 

Practically all of the receiving sets 
made today have the secondary and fila- 
ment circuits grounded, and since the 
minus-B-battery terminal is always con- 
nected with the filament circuit inside 
the radio receiver, it will be necessary to 
place a condenser in series with the 
ground lead of the receiver. Otherwise 
the electric-light current will be grounded 
rand the fuses will blow. ‘The value of this 
insulating condenser is unimportant so 
Jong as it is above .002 microfarad. ‘The 
half-microfarad by-pass condensers are 

\ctory for use at this point in the 
circuit, 

‘The simplest arrangement of the B- 
battery eliminator is to pluce the rectifier 
jars in any convenient corner and mount 
the parts of the filter circuit on a piece 
‘of board fastened to the wall just above 
the rectifier jars. Do not inclose the jars, 
for they have a tendency to heat up after 
several hours of operation, and if they are 
closed in the temperature of the solution 
will rise to a point where the jars no 
longer will act as rectifiers. For this 
reason it is well also to place a double- 
pole, single-throw switch in the supply 
line 'so that the rectifier can be cut off 
from the house current when the radio set 
is not in use. If the vent hole is small, 
the rectifier should give from six to eight 
months’ service without attention. 
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You Gn Build the 
‘GLTRADYNE 


MODEL L-2 
With this Book 


UILD this famous receiver yourself and save 

money. This book, “How to Build and Operate 
Ultradyne Model L-2,” by R. E. Lacault, E. E., 
A.M. I. R. E,, originator of the Ultradyne, makes it 
easy for anyone to build this remarkable receiver. 
‘The Ultradyne book explains the “Modulation System” 
of radio reception and a special adaption of regener- 
tion, as used exclusively in the Model L-2 Ultradyne. 
This is the latest development of R. E. Lacault, Chief 
Engineer of this Company and formerly Radio Re- 
search Engineer with the French Signal Corps Research 
Laboratories. 
‘This exclusive feature makes the Ultradyne the most sensitive 
set known—capable of detecting the faintest broadcast signals, 
making them audible on the loud speaker. Also the most selective 
receiver known—regardless of close similarity in wavelength, the 
Ultradyne selects any station within range, brings in greater 
distance, clearly, distinctly, faithfully, on 
the loud speaker. 

‘The regular advertised price of the Ultra- 

dyne book is 5 ‘This 25¢ Coupon is a 

ial offer only to introduce the Ultradyne 
suit to readers of Popular Science. 
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Brass Plates 
Low Loss 


EW and distinctive features are embodied in the design 
of the Bradleydenser. For instance, the rotor revolves 
ona Es double bearing that preserves rigid alignment and 
yet eliminates the extra outer end-plate. This reduces the 
Amount of dielectric material and increases the efficiency 
Every joint is soldered. This, combined with the use of 
brass plates, further increases the operating efficiency. 
Another feature is the dust cap over the stator plates; it is 
removable without tools. 
The Bradleydenser is made in four sizes: 0,00025 M+. at 
$4.50; 0.00035 M-f. at $4.75; 0.0005 M-£. at $5.00; and 0.001 
ML at $6.00. Leading radio dealers are showing them, now. 


=—_ 


293 Greenfield Avenue MILWAUKEE, WIS. 
Manufacturers of Electric Controlling Apparatus for Over Twenty Years 
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Low Minimum 


Bakelite — Faultless sercant of 
» Radios invisible audience 


Radio has banished isolation. It has brought the music 
‘of opera and orchestra, the voices of statesmen and 
teachers into the cabin of the woodsman, the home of 
the farmer and to people everywhere. 


BAKELITE combines proper 
ties which make it_unique 
fmond insulating materials 
Bakelite is playing a vital part in this universal radio 
reception. It is used by over ninety-five per cent of 
the manufacturers of radio sets and parts, for they 
know that Bakelite insulation can always be depended 
upon to give superior results in service, in any climate 
and at any time of year.’ 


‘Bakelite is unaffected 
ind use, and its color 
‘are permanent. 


fumes 


Some of the many radio applications of Bakelite are 
shown in the adjoining column. When buying, a radio 
set or part make sure it is Bakelite insulated, for this 
is a definite indication of quality. 


Write for Booklet 25 


BAKELITE CORPORATION 
247 Park Avenue, New York, N. ¥. 
Chicago Office: 636 West 22d Street 


Na-ald Tube 
Socket 


BAKELITE2: 


THE MATERIAL OF A THOUSAND 


Shave every day—be comfortable 


COLGATES 


for better shaving 


fashions! How absurd some of them seem to 
bbe, when we look backward! 

Would we be willing to adope the grotesque 
styles to which our gr submitted? It 
would take a constitutional am atleast, 
to drive us to such things 


If the compelling purpose back of whiskers 
that reached from ear to ear, and skirts that 


culty 
can hardly be 
H disturbing thought intrudes. Since 


in for knickies and bobs and 
i, it is conceivable that 


women have gi 
gubernatorial aut 
whiskers may in time have to serve again, as 
they served originally, to show that men are men. 


The horror of such a possibility becomes Colgate’s Rapid-Shave Cream makes a 
evident when we sce how the well-groomed wonderful lather for easy and comfort. 
man of today would look with such whiskers able shaving. 
as were fashionable sixty years ago. It emulsifies the oily coating upon each 


A clean shave daily makes a wonder- hair of the beard, permitting moisture to 

ful difference for the better. It penetrate and soften it at the base, where 

a business, as the razor’s work is done. 

asa social require: -alize as soon as you try it 

that Colgate’s gives a better shave. It 

eaves the face soothed and velvety. 
‘Thousands of men are turning daily 

to this new comfort in shaving. 


GOD acest ys si snes 
 iceics 
petorase 


COLGATE & CO. 
Established 1806 
NEW YORK 


Truth in advertising implies honesty in manufacture 


